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Campus Backbone Migration to FDDI: 
A Shut and Open Case 
I n the mid 1980s, when CCSO's network engineering group · began investigating technology options for a high-speed fiber-optic backbone to serve the campus network, solutions 
supporting data rates faster than 10 megabits per second (the 
Ethernet standard) were few and far between. The handful of 
solutions that did exist were proprietary in nature, meaning that the 
network technologies and their specifications were owned exclu-
sively by the original manufacturers and generally protected by 
patent against free competition from other vendors. After more 
than a year of considered research, CCSO committed to Proteon 
Incorporated's ProNet 80 token ring LAN product At the time, 
Proteon's proprietary ProNet 80 LAN was one of the fastest (80 
megabits per second), most reliable backbone technologies avail-
able. The Pro Net 80 backbone has served UIUC campus networking 
needs ably for approximately four years and continues to perform 
well today. 
However, during this same four year period, many significant 
changes have taken place in the networking arena, causing manu-
facturers to rethink the benefits of proprietary versus open 
technologies. Interoperability (the ability to integrate and share 
software, data, and hardware across multiple computing platforms) 
is the premier computing buzzword of the nineties. Vendors as well 
as engineering and computing standards committees are quickly 
recognizing and responding to the need for universally accepted 
and open networking hardware and software specifications. Today 
such a standard exists for high-speed fiber optic backbones, and the 
CCSO Campus Area Networking (CAN) group has taken the first 
steps towards migrating from the ProNet 80 backbone to the 
standard known as FDDI. 
rings wrap to 
Figure A 
What Is FDDI? 
FDDI, which stands for Fiber Distributed Data Interface, is 
the specification developed by the American National Standards 
Institute (ANSI) X3T9 committee for a 100 megabit per second 
token passing network using optical fiber as the physical transport 
medium. (For more information on how the token ring access 
method works, see the article entitled Access Methods: Traffic 
Control on the Network in the October 1989 issue of UIUCnet, 
vol. 2 #5.) 
A single FDDI ring can span a total fiber path of up to 125 
miles with up to 500 stations per ring. Needless to say, the 
technology lends itself well to backbone networks covering large 
geographic areas like the UIUC campus. Today, FDDI products 
also exist to connect mainframe, mini, and desktop computers 
directly to high speed FDDI networks over fiber, and, more recently 
over shielded and unshielded twisted pair cable. (FDDI transmis-
sion over copper is limited to shorter distances. For example, FDDI 
over unshielded twisted pair (U1P) is generally restricted to runs of 
100 meters or less.) 
The topology or physical shape of an FDDI network, like the 
ProNet 80, is that of a ring. In typical backbone installations, the 
ring actually consists of two counter-rotating rings, a primary and 
secondary ring. The second ring provides redundancy or backup 
capability in the event that a fiber segment or station fails on the 
primary ring. This process of automatic fault detection and correc-
tion is known as wrapping and is illustrated in Figures A, B, and C. 
Figure A shows a fully functional dual counter-rotating ring. Each 
FDDI station is connected to the next by two strands of fiber. 
Figure B 
(continued on page 2) 
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Figures A, B, and C: FDDI ring in normal and wrap states. (Figures reproduced by permission from the Merit/NSFNEI' newsletter, 
UNK LETTER, March 1990 issue, vol. 2 , No.8.) 
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During standard transmission, data proceeds in a single direction Finally, withitsbuilt-infaultdetectionandcorrectioncapabili- W 
around the primary ring. When a break in the primary fiber ring ties,FDDioffersmorereliablebackboneservices. Although FDDI 
occurs, as in Figure B, the fault is automatically detected and the is currently serving only a small segment of the campus network, 
ring enters a wrap state. The primary ring and backup ring are eventually it will fully replace the existing ProNet 80 ring. 
joined.in a m~ner ~at.prese~es the origin~l data path a~d leaves The UIUC FDDI Implementation 
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Why FDDI? on campus. The first FDDI ring on campus was installed in DCL 
For most UIUCnet users, the extra 20 percent bandwidth last year to provide high performance links between UIUCnet and 
provided by FDDI ( 100 Mbps as opposed to ProNet' s 80 Mbps) will the outside world. The entities presently connected to this original 
be imperceptible. Why then the switch to FDDI? Here's where the ring include: 1) NCSAnet, 2) the enhanced nodal switching station 
benefit of open specifications and the problems of proprietary 
technologies make themselves apparent Proteon was the exclusive 
manufacturer of ProNet 80 interface cards and 
the routers and software that support them. Now 
that a high speed fiber-optic backbone 'standard 
has emerged, Proteon is migrating to FDDI and 
retiring its ProNet 80 product In fact, Proteon' s 
newest and fastest routers no longer support 
ProNet 80, and, of course, routers manufactured 
by other vendors never supported ProNet 80. 
Thus, ProNet 80, the previous leader of the pack 
is now more or less a dead-end product (as is its 
lower-end counterpart, ProNet 10, which is cur-
rently the interface used in most in-building 
routers). Additionally, because FDDI is an open 
(continued on page 3) 
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well. The performance of a network rNR'1 Nodal Router 
depends not only on the specifica- t.::.:J 
tions of the network interface, but the ProNet so 
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speed and processing power of the 
machines in which they are installed. 
Most of the routers currently on the 
backbone (based either on Intel's 
80386 or Motorola's 68020 proces- -- ~=t:S:;et 
sors) offer throughput rates of 6K to 
8K packets per second from one 
Ethernet segment to the next. 
Proteon's new RISC-based router, the CNX-500, nearly 
doubles the Ethernet throughput and is capable of achiev-
ing rates of 28K packets per second between FDDI 
interfaces. Products from other vendors already exist 
supporting rates of 50K to 1 OOK packets per second per 
route. Routers supporting these higher throughput rates are 
better able to accommodate departments that generate 
unusually high amounts of network traffic and will be in a 
better position to meet future demands on the campus 
backbone. 
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(ENSS) that provides T3 (45 Mbps) access to the NSFNET, and 3) 
a router connecting this FDDI ring to the campus network. Net-
work engineers refer to this original ring as the DMZ (demilitarized 
zone) FDDI because it is a neutral or free territory where networks 
owned and administered by different bodies come together. (There 
is also a fiber Ethernet DMZ that connects UIUCnet to additional 
outside entities such as the original Tl [ 1.544 Mbps] connection to 
the NSFNET; various universities and agencies throughout the state 
[the UIUCnetRegional networks]; and the big ten regional network 
overseen by the Committee on Institutional Cooperation, CICnet.) 
In January of this year the second FDDI ring was installed. 
Connected to the latter ring are routers serving UIUCnet' s heaviest 
clients-that is, those that statistically generate the most network 
traffic. These include the Beckman Institute, the Computer Sci-
ence Department, CCSO mainframes and workstations, the CCSO 
site in the English Building, etc. An additional two routers connect 
the UIUCnet FDDI ring to the DMZ FDDI and to the campus 
ProNet 80 ring. Provisions have also been made to 
connect one ProNet 80 router in each of the main 
telecommunications nodes on campus to routers on 
the FDDI ring over fiber Ethernet. These connec-
tions provide redundancy for the campus backbone 
and allow traffic from some parts of the network to 
bypass the ProNet 80 ring and the single busy router 
between the P80 and FDDI backbones. Such traffic 
might be destined for off-campus networks or on-
campus networks served by the new FDDI ring. If 
this all sounds very confusing, perhaps the sche-
matic diagram on page 2 will help to put things into 
perspective. 
Although it is possible to run FDDI directly into 
a special hub in an in-building LAN (and ultimately to 
the desktop), the connections between the FDDI back-
bone routers and building networks are generally fiber-based 
Ethernet An FDDI backbone router typically has one FDDI 
interface that connects it to the fiber ring and several Ethernet 
interfaces that connect the FDDI router to various building net-
works or a Pro Net 80 router. The CAN group is also able to provide 
in-building networks and/or individual workstations with direct 
FDDI connectivity, but the cost of such installations is very high 
and only appropriate under a limited number of circumstances (see 
therelatedarticleinthisissue,FDDI:PrestigeversusPracticality). 
As funds become available, additional buildings will be con-
nected to the UIUCnet FDDI backbone. The priority of these 
connections will be determined strictly on departmental network 
traffic statistics-the higher the network traffic, the sooner the 
FDDI connection. Another integral part of the implementation will 
be the replacement of the proprietary ProNet 10 interfaces cur-
rently installed in the in-building routers with IEEE (Institute of 
Electrical and Electronic Engineers) standard 16 Mbps token ring 
interfaces. Precisely when the FDDI and 16 Mbps token ring 
migration will be complete will depend largely on the funding 
allocated to the project. CAN group members are targeting the end 
of fiscal year 1993, but only time and economic recovery will tell. 
0 
-Lynn Ward 
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FDDI: 
Prestige versus Practicality 
N ow that FDDI has come of age, it is only a matter of time before the CCSO networking groups will start getting re-quests for FDDI connections to personal workstations (or to 
the desktop, in the vernacular). The problem that we face is that, 
at the present time, there are actually a very limited number of 
circumstances under which an FDDI connection to the desktop is 
required or even desirable. To understand this situation, it is helpful 
to think about plumbing. If someone knocked on your front door 
and said, "For $10,000 I could sell you an adapter with which you 
could connect your washing machine directly to the water main 
outside of your house," would you buy it? Probably not. Attaching 
a four inch water main into the back of your washer doesn't mean 
your wash will get done any faster. The reason the big pipe is buried 
outside your house is so that everyone in the neighborhood can do 
their wash at the same time. 
So, why then will people frequently request expensive connec-
tions that are of little value? In a few cases, it's a matter of prestige. 
There is a certain amount of prestige in having a 100 megabit 
connection to your Macintosh or PC while everyone else on 
campus only has a 10 megabit connection. However, in point of 
fact, a Macintosh can't come close to utilizing its 10 megabit 
connection (if lucky, it might use 1 or 2 megabits). Very few 
workstations can either put out or receive data at these speeds. The 
limitation is a combination of hardware and software. High-end 
workstations (RS6000s, HPs, etc.) have the internal architecture to 
be able to receive bits at these 
rates, but they often have soft-
ware that slows down this 
potential. Even these systems 
would be hard pressed to get 
more than 5 megabits per second 
using standard applications. 
Therefore, for run of the mill networked com-
puting, there is probably no current benefit 
with a higher speed UIUCnet connection. 
This is not to say that FDDI connections to the desktop are 
always worthless. Think of the plumbing example again. Although 
the average home has no use for the four inch water main, a factory 
might be able to make use of it. There are certain computer 
applications, frequently involving color visualization, that may 
require the data rates provided by FDDI. These applications must 
use nonstandard software to cope with the speeds. Also, since what 
comes out can only be as fast as what goes in, one can only expect 
to receive data at FDDI rates if it is put into the network at FDDI 
rates. Currently, this precludes getting these rates from any other 
machine not already connected to an FDDI ring on campus. 
As time goes on, applications and machines will be better able 
to cope with the data rates presented by an FDDI interface. As more 
machines can handle these rates, the cost of such machines will 
drop. As demand grows, the interface costs for FDDI will drop as 
well. It is worth your while to delay desktop FDDI connections 
until it is a service required by your work. Someday perhaps 
everyone will have FDDI to their desktop-today is not that day. 
0 
-Ed Krol 
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UIUCnet Reader Survey 
J ust as the campus network has expanded dramatically over the past four years, so has the readership of the UIUCnet newslet-ter. Whereas in its early years, the campus network served and 
was exploited largely by faculty and staff in the computer science 
and engineering fields, it now reaches faculty, staff, administrators, 
and students with widely varying interests, 
needs, and technical expertise. Today, the 
UIUCnet newsletter has a cir-
culation of over 3000 readers. 
As the editor of and principal 
contributor to this publication, I 
often ask myself, "Who are the 
readers of UIUCnet? What do they want to know? What improve-
ments could be made to make UIUCnet better meet the needs of its 
diverse audience?" The list of questions goes on and on. 
Because I have very little direct contact with my readership 
(except for occasional e-mail feedback), I have included a survey 
in this month's issue. The survey is designed to provide basic 
information on the nature of the UIUCnet audience and its views on 
the current status of the newsletter. I urge every UIUCnet recipient 
to complete the enclosed survey, even if you do not norman y read 
the newsletter. By doing so, you can participate in shaping the 
future direction of this publication. The surveys can be filled out 
anonymously and should only require a few minutes of your time. 
Once completed, they can be folded, taped and/or stapled and 
dropped in the campus mail. Off-campus readers are welcome to 
complete the survey as well. Send your responses through the U.S. 
mail to the following address: 
UIUCnet c/o Lynn Ward 
1120 Digital Computing Lab 
1304 W. Springfield Ave. 
Urbana, IL 61801 
Please return your survey by no later than March 31, 1992. 
Survey results will be published in the May issue of UIUCnet. 0 
-Lynn Ward 
General User Information: 7. Please Indicate the frequency with which you 
utilize each of the following services available 
e 1. What kind of desktop computer do you use over the campus network ? regularly at work (please check all that apply)? ~ 
D IBM PC, PS/2 or compatible ca 5 
D Macintosh ~ ·c;; ~ ~ ~ ~ Q) D Unix Workstation (Sun, NeXT, HP, etc.) ·; ~ Q) 0 z D X-tenninal D D D D Electronic mail 
D Terminal attached to a mini or mainframe host (e.g. 
D D D D GUIDE (menu-driven UIUC information IBM 3270, DEC VT100, Tektronix 4010, etc.) 
D other: service on uxa) 
D don't know D D D D LCSgated or IO Plus (online library 
catalog) 
2. Is your building connected to the campus D D D D Ph (online campus phone book) 
network (UIUCnet)? 
D D D D Other Ph services (weather information, 
D yes area code directory, local restaurant 
D no guide, university timetable) 
D don't know D D D D OED2 (online Oxford English 
3. Is your desktop computer attached to the campus Dictionary) 
network (UIUCnet)? D D D D Netnews (Unix bulletin board service) 
D yes D D D D Electronic mail to fax gateway 
D no D D D D Telnet on-campus (high-speed remote 
D don't have a desktop computer login to campus mainframes) 
D don't know D D D D Telnet off-campus (high-speed remote 
4. Do you ever use a modem to access the network login to computers at other universities 
or one of Its mainframes (please check all that and/or other locations on the Internet) 
apply)? D D D D Ftp (transferring flies between campus 
D yes, from campus (office, lab, etc.) mainframe(s) and your desktop 
D yes, from home (private residence, dorm, etc.) computer) 
D no D D D D Anonymous ftp (downloading files from 
D don't know ftp archive sites to your desktop 
computer or mainframe account) 
5. On which campus mainframes or minis do you D D D D INN (IBM Information Network) 
have accounts that you use regularly (please D D D D AISS services (accessing the check all that apply)? Administrative Computing Network) 
D uxa D D D D Accessing PLATO/NovaNET D uxl 
D uxh 
D vmd About the UIUCnet Newsletter: D PROFs (uicvmc/uicmvsa) 
e D other: D none 8. What do you do with the UIUCnet newsletter when 
D don't know you receive It (please check all that apply)? 
D read it from cover to cover 
6. Are you responsible for managing your building's D read only the articles of interest 
network(s) or a group of computers within your D give it to someone else to read 
building? D file it for later refenal 
D yes D throw it away 
D no 
(continued on other side) 
9. Please rate the following anlcle types commonly 
found In UIUCnet In terms of their Interest/ 
relevance to you and your work. 
~ -~ ·~ i-~ =i-~ -
i!'e ~~ -~~ ~ e Q)S c oe c oS 
>..E - .c::- z..E 
0 0 0 0 A. Tutorials on how to use campus 
network services 
0 0 0 0 B. Campus network news items 
10. Which of the anlcle types listed In question 9 
would you like to see featured most frequently In A 
UIUCnet (please circle all that apply)? W 
A B C D E F G H I J 
11. Approximately what percent of each Issue of 
UIUCnet do you find personally Interesting or 
useful? 
(announcements about new services or 0 100% 0 75% 0 50% 0 25% 
............................................... ~~.~~.~ .. ~.~.~~.~.~~ .?.~.~~ ............... ............................. .. ............ g.9~ ............ .. .. g .. Y~~ .. ~~.~ .. ~~~~ .. ~.~.~.~~ .. .. ................................... . 
0 0 0 0 C. Reviews/descriptions of popular j~j(qfftfi~m: 
network software 
0 0 0 0 D. Announcements of new software 
releases 
0 0 0 0 E. National networking news items 
0 0 0 0 F. Q&A's (answers to typical end-user 
questions) 
0 0 0 0 G. Description/definition of basic 
networking terms and concepts 
0 0 0 0 H. History and background of the 
campus network and the technology 
behind it 
0 0 0 0 I. Description and tutorials covering 
publicly available resources/services on 
the Internet such as online databases, 
library catalogs, software repositories, 
etc. 
0 0 0 0 J. Case studies covering innovative use 
of the campus network by administrators, 
faculty, staff, and/or students 
12. How would you assess the overall content and 
style of the UIUCnet newsletter (please check all 
that apply)? 
0 too basic 0 too difficult to understand 
0 balanced to meet needs of readers at different levels 
0 interesting 0 boring 0 useful 0 useless 
13. What additions or Improvements would you like 
to see In UIUCnet? 
14. Name (optional) -----------
15. Job classification (optional) -------
· ·········· ·· ·· ···· ·· ······· ········ · ····· ·· ···  ····· ····  ····  ···  ·····  · ····  ···· · · ···  ·  ······ ·· ··  ···  ·  · ··  ··· ··· ···  ·~:m!~::~~m:·  ····  ·· ···  ·  ··· ··  ··  ··· ··· ·· ··· ··  ···· ······ ··  ·· ··  ·····  ···  ·  ··· ··· ······ · ·· ···· ···  ···  ·· ··  ··· ····· ·········· ·· ····· ·· 
UIUCnet Survey 
Lynn Ward 
1120 DCL 
CAMPUS 
MC256 
004.60977366 ST)< 
Ui7 
5:2 1992 COPY 2 
UIU(;net r,..,i PR 2 3 19 2 
The Calllpus Network Vol. 5 ##2 March 1992 
A Publication of the Computing and CommWlications Services Office Covering Campus Network Issues 
What's Up, NOC? 
Inside UIUCnet's Network Operations Center 
0 n Thursday, March 5th, I arrived at my desk at 8:30AM. and, as is typical of my morning routine, immediately powered 
up my Macintosh II and started Eudora to check my electronic 
mail. No luck! After watching Eudora's pendulum swing for 
about a minute, a dialogue box informed me that a connection 
could not be established with the POP mail server on ux 1. 
Suspecting that something was awry, I next fired up NSCA 
Telnet. Again I had no success reaching ux 1 or, for that matter, any 
host on the campus network. I soon discovered that all of my co-
workers on our Macintosh network were having similar access 
problems. Since the individual who usually administers our 
Apple Talk network was out on a call, I reported the problem to the 
UIUCnet Network Operations Center, better known as the NOC. 
Within minutes a loose cable on our AppleTalk-to-Ethernet router 
was discovered, the connection was tightened, and we were able 
to go about our net work again. 
~hortly after my problem was resolved, another trouble call 
came into the NOC. An electronic temperature monitor in one of 
the telecommunications nodes (where campus network routers 
reside) automatically dialed the NOC and left a message that the 
temperature in the node was too high. A call was placed to 
Operations and Maintenance and one of the campus network 
engineers went to the site to tend to the heat-sensitive equipment 
until O&M was able to bring the temperatUre down to an accept-
able level. 
The incidents described above were just two of the myriad and 
diverse problems fielded by NOC personnel on that morning in 
early March. Yet, despite the vital services that the Network 
Operations Center offered on this and every other day of the 
year, many UIUCnet users are completely unaware of the 
NOC's existence; and, according to Network Operations man-
ager Ross Veach, that's exactly as it should be. The principle 
mission of the NOC is, after all, to constantly monitor campus 
network resources, ensure their reliability, and resolve prob-
lems as quickly as possible. Using a variety of tools, NOC staff 
are often able to detect network problems and have them 
corrected even before end-users are aware of their existence. 
Thus, if network problems can be resolved before a UIUCnet 
user has to pick up the telephone, the NOC maintains a low 
profile and is doing its job exceptionally well. 
What the NOC Does 
Monitoring Network Resources. The UIUCnet Network 
Operations Center is, in many respects, the nerve center of campus 
network resources and operations. Keeping an eye on all network 
components and making sure they are working properly at all 
times is the NOC's number one priority. The network resources 
monitored by the NOC include all of the campus backbone routers 
(and every network interface card installed within those routers), 
the CCSO terminal servers (facilities for modem dial-up to 
UIUCnet), all CCSO mainframes, and the campus broadband 
network {SYTEK). The NOC's monitoring equipment does not, 
for the most part, extend to devices such as hosts (desktop 
computers connected to the campus network) or repeaters within 
in-building LANs, but there are some limited tools for 'verifying 
that machines within a particular building can communicate 
across the network. The NOC also works with other Network 
Operations Centers such as those at NSFNET, CICnet, and 
NCSAnet to ensure that UIUCnet's connections with the outside 
world are up and working. 
Fixing and/or Referring Problems. If, in the course of 
monitoring network resources, a problem is encountered that 
cannot be readily corrected by NOC staff, the appropriate CCSO 
staff member or group is alerted. The Campus Area Networking 
(CAN) engineers, for example, are the contact people for campus 
Network 
Failure 
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backbone problems; SYTEK problems are handled by the SYTEK 
support group; tenninal server troubles, previously covered by 
Mike Gardner, are now dealt with by staff in the Telecommunica-
tions User Services group; and, finally, in-building network 
hardware or telecommunications problems are typically referred. 
to the building's network administrator, the CCSO LAN Mainte-
nance group, or, in the case of newly installed networks, the 
Network Design Office (NOO). 
Tracking Problem Status. When a problem is handled by an 
outside individual or group, NOC staff track its status until the 
problem is solved. All problems are logged in a locally written 
Macintosh HyperCard application running on a Mac Quadra 700. 
The infonnation contained in each record includes the name and 
phone number of the person who reported the problem, the 
problem type, the name of the person or group to whom the 
problem was referred, the date and time the problem was recorded, 
the problem history, and the date and time the problem was 
resolved. The stack has a built-in electronic mail function for 
communicating with the individual(s) working on the problem. 
Once a problem is solved, the record is archived and can be easily 
retrieved and reactivated, or the data can be used for statistical 
analysis or historical research into a particular problem or problem 
type. 
End-user Telephone Hotline. While the NOC is principally 
concerned with low-level network problems-problems at the 
packet switching, electrical, and physical layers of the network-
it also offers a telephone hotline and central point of contact for 
end-user network communications support. Network users are 
encouraged to frrst report their difficulties to their in-building 
network administrator. However, if the administrator is unavail-
able or cannot solve the problem, users should call the NOC's 
main telephone number, 244-1000. NOC staff will help the caller 
isolate the cause or source of the problem. If it turns out to be a low-
level network problem, it will be corrected by NOC personnel or 
assigned as described above. If, on the other hand, the problem 
appears to be related to software or hardware installation and/or 
configuration, host registration, failure of departmental hardware, 
etc., the caller is referred directly to one of several additional 
CCSO support groups. The latter groups include the microcom-
puter consulting staff, CCSO's on-site consultants, the NDO, and 
the CCSO repair and maintenance group. Problems of this sort are 
usually entered in the HyperCard log, but once they are referred to 
a specific person or support group they are no longer tracked by the 
NOC. 
Statistics Gathering. In addition to ensuring that network 
resources are up and running, the Network Operations Center also 
monitors the quality of service these resources deliver. By 
collecting and analyzing traffic and usage patterns and statistics, 
NOC staff can identify overloaded or minimally functioning 
components on the network such as interface cards, routers, 
modems, and so on. This information ultimately feeds into the 
overall campus network design, configuration, and upgrade pro-
cess. 
NOC Around the Clock 
The campus network is available to the UIUCnet community 
24 hours a day, seven days a week, and the amount of network 
traffic generated during the hours when most of the East-central 
Illinois population is asleep is sometimes frightening. (When do 
these network users sleep?!) The modem pools on the CCSO 
tenninal servers, for example, are busy almost non-stop from 
1 0AM to 2AM every day. For the 4.5 full-time staff members in the 
NOC-Linda Henning, Laura Weger, Carol Ezell, Dennis Guyon, 
and Eugene Drain-this means that there is virtually no rest for the 
weary. The NOC is open continuously from IOPM on Sunday 
through 10PM on Friday and is staffed from lOAM through 6PM on 
Saturday, Sunday and most all-campus holidays. 
NOC Tools 
To walk into the Network Operations Center in 1523 DCL is 
to be confronted with a vast array of personal computers, worksta-
tions, tenninals and other devices dedicated to tracking network 
problems and events. Volumes of documentation, statistics, and 
device configuration information fill the bookshelves along the 
walls, and, in the center of the room, anywhere from one to several 
staff members watch and listen to the monitors, answer the 
unending telephone calls, log and track trouble reports (either 
fixing the problems themselves or referring them to an outside 
party), and rush in and out of the machine room next door as 
difficulties with the terminal servers arise. The principle tools of 
their trade are sophisticated software applications-some home-
grown and others commercially produced-that monitor the various 
resources on the campus network. 
Overview. Among the more interesting applications running 
in the NOC is Proteon' s network monitoring package called 
Overview. Overview presents a "live" hierarchical map of the 
campus backbone network. The map consists of a series of screens 
that graphically represent segments of the campus network. At the 
top of the hierarchy is a screen that gives a birds-eye view of the 
entire network including the ProNET 80 ring, the FDDI ring, each 
of the major telecommunications nodes, and UIUCnet connec-
tions to the outside world. It is possible to zoom into any portion 
of the comprehensive map and get a detailed view of a segment of 
the network. The figure on page 3, for example, shows the devices 
and buildings or deparunents serviced through telecommunica-
tions node 2 located in Scott Hall. 
Every IP router on the campus backbone and every network 
interface card within each router is represented by an icon in the 
Overview map, as are certain critical CCSO resources such as the 
terminal servers, the fax gateway, Unix and IBM mainframes, etc. 
(continued on page 3) 
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These icons change color as the status of resources change. Like the 
colors on a standard traffic light, green means that a resource is fully 
operational (all systems go), yellow indicates a warning state (the 
device is still running, but there is a problem with some aspect of its 
operation), and red signals that a device is down entirely. When a 
device changes state and an icon turns from green to yellow or yellow 
to red, an alarm sounds and NOC staff are immediately alerted to the . 
problem. Each icon is also linked to a database holding the name and 
phone number of the person(s) responsibleforthatparticularresource. 
This makes it easy to contact the right people when a device enters a 
trouble state. 
The Overview software uses a special protocol known as SNMP 
or Simple Network Management Protocol. SNMP is the TCP/IP 
standard for the development of network monitoring applications and 
can be implemented on a variety of operating systems and hardware 
platforms. Each of the devices represented in the Overview map is 
running an SNMP agent-that is, a combination of hardware and 
software (or frrmware) that allows the device to maintain and con-
stantly update information about itself such as its own IP address, the 
number of interfaces it contains (in the case of routers), the up or down 
status of those interfaces, the number of routing failures, the number 
of datagrams received and forwarded, etc. Each piece of information 
is stored as a variable in a table called aManagementl nformationBase 
or MIB on the device running the SNMP agent. 
The OOS-based 386 workstation running the Overview soft-
ware functions as an SNMP Network Management Station (NMS). 
It accesses and interprets information on each of the network 
devices running SNMP agents. Overview queries each agent on the 
network once every twenty seconds and, if a problem is detected, 
converts the associated icon to yellow or red and sounds the alarm. 
This critical application allows NOC staff to be in constant touch 
with the status of all resources on the campus backbone. 
Terminal Server Management. NOC personnel also use 
several locally written applications for monitoring the CCSO 
terminal servers. An X-Windows application called XTS, devel-
oped by Mike Gardner and Dan Pommert, provides a graphical 
view of the modems and ports on each of the terminal servers. XTS 
shows which lines are busy or idle and, for each of the busy lines, 
displays the name of the IP host with which the terminal is 
communicating. Another application calledDTS displays the busy 
or idle state of each terminal server port in 5 minute increments as 
well as the type of modem or device connected to each port. The 
information provided by XTS and DTS helps NOC staff diagnose 
terminal server problems, identify bad modems, and provide end-
user support. 
The NOC's Future 
uiuc-node2-n~ ~~ 
The applications described above are 
but a few of the many resources used by 
NOC staff on a daily basis for monitoring 
network devices, gathering statistics, track-
ing problems, and configuring hardware. 
While currently the tools available to the 
NOC are helpful in determining whether a 
device is working or not worlcing, NOC 
manager Ross Veach would like to expand 
the NOC' s capability to the point where it is 
possible to verify that apparently functional 
devices are working both correctly and 
optimally. To this end, Ross continues to 
investigate (and in some cases develop) 
software and hardware that will improve or 
add to the services already offered by the 
NOC. His ultimate goal, in cooperation 
with other groups in CCSO, is to make 
campus network services as reliable as the 
modern telephone. 0 
(§ 
node 2 
~ 
Figure 1: Sample screen from the Overview SN MP network management softwar~network 
devices and buildingsldeparments serviced through telecommunications node 2. 
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Netnews for Poets 
(and Mac and PC Users) 
M any UIUCnetusersare under the impression thatNetnews, the Unix bulletin board network (also known as Usenet), 
is reserved for techno-junkies familiar with arcane text editors and 
complex, unfriendly applications for reading and posting articles 
on highly technical topics. While this may have been true many 
years ago, Usenet has evolved into an open forum for people with 
widely varying technical skills and subject matter interests. (For 
more information on the founding and history of Usenet, see the 
article entitled USENET: the information grapevine in the January 
1990 issue of UIUCnet, vol. 3 #1.) Presently the CCSO Netnews 
server offers over 1600 newsgroups, each covering a different 
subject. With so many discussion groups available and new 
groups being added every day, it's fair to say that today there is 
something for everybody in Netnews. Feline fans, for example, 
can exchange tails in the group ree.pets.cats. Neurotic types can 
either vent or fmd solace with other tortured souls in alt.angst. 
Lesen und schreiben Sie Deutsch? Over seventy German lan-
guage newsgroups can help you bone up on your reading and 
writing skills while gaining insight into German views on culture, 
politics, technology and many other subjects. The local cso, uiuc, 
and uxa news hierarchies afford UIUC staff and students oppor-
tunities to discuss topics and disseminate information of concern 
to our University community. And yes, as the title of this article 
suggests, even aspiring poets can post their verse to rec.arts.poems 
for other wordsmiths to read and review. 
Look Ma, No Unix! 
Using Netnews is also easier than ever before. Client 
newsreader programs have been developed for a variety of hard-
ware platforms and opemting systems including Macintosh and 
MS-OOS machines (the two most common desktop computers on 
the UIUC campus) making it unnecessary to have a Unix account 
to read and post Netnews articles. Using NNTP (the Network 
News-Transport Protocol), these client programs are able to 
access the huge collection of articles maintained on a Netnews 
server (CCSO's Netnews server is currently ux1) within the 
context of the native DOS and Mac operating environments. For 
Mac users, this means that Netnews can be read and posted using 
the standard Mac graphical interface with pull-down menus, 
dialogue boxes and the convenience of cut and paste. Newsreader 
software interfaces for the PC vary, but are considerably more 
intuitive (though perhaps less powerful) than those available on 
Unix machines. Both Mac and PC newsreader clients also provide 
for saving articles to a local hard disk and/or printing to a local 
printer. And perhaps the best thing of all about these programs is 
that most are in the public domain or available for a minimal 
shareware fee. This article will review several of the better -known 
newsreader programs for the Mac and PC and provide some basic 
information on how to acquire and configure the software so that 
it can work with the CCSO Netnews server. 
Netnews Basics 
For the sake of Netnews neophytes, it's worth taking a few 
moments to describe how Usenet articles are named and orga-
nized. Each of the 1600+ newsgroups available on the CCSO 
news server has a unique name. Newsgroup names are hierarchi-
cal beginning on the left with the broad subject area to which the 
group belongs. One or several subtopics may appear to the right 
of this initial prefiX, each separated from the previous with a 
period. The rightmost item in the newsgroup name defines the 
specific topic of the group. Consider the example rec.arts.tv. The 
prefix rec indicates that this group is one of a large number of 
groups belonging to the general subject area recreation and 
leisure. Arts is a subtopic under the main heading of recreation. 
There ~e many other subtopics in the rec hierarchy, for instance, 
rec.autos, rec.foods, rec.games, etc. Each of these subtopics, in 
tum, may be divided into additional subtopics or a specific topic. 
The element at the far right in the newsgroup name-tv in our 
example-describes the specific topic of the discussion group. 
Articles posted to rec.arts.tv are limited to discussions of televi-
sion. The sidebar on page 5 lists all of the general subject areas or 
prefixes currently available on the CCSO Netnews server. Most 
client newsreader programs allow the user to subscribe to specific 
groups or newsgroup hierarchies. Having some familiarity with 
these prefixes will make it easier for you to decide which groups 
you want to subscribe to and read on a regular basis. 
Netnews Clients For the Mac and PC 
There at least six newsreader clients available for the Macintosh 
and five for the PC. Two well-known packages for each platform are 
reviewed in this article and are available for download using anony-
mous ftp. (If you would like the names of additional newsreader 
software for PCs, Macs, and other platforms such as Amiga, NeXT, 
VM/CMS, and DEC VMS computers, send an e-mail request to 
uiucnet@uiuc.edu.) 
Information on where to acquire the progmms described in this 
article and the software required to make them usable (all have been 
archived with archive/compression software) is given in the table on 
page 8. The table gives the name and description of each package, 
the address of an anonymous ftp site from which the package can be 
downloaded, the directory in which it is located, the exact filename 
of the package (since these progmms are frequently updated, the 
filename on the ftp server may not match the one given in the table), 
and the transfer mode that should be used when downloading the file. 
Although only one ftp site is listed for each package, most of 
these progmms are available at many sites across the country. To 
access the most current information concerning their location, telnet 
to one of the archie servers or use an archie client to query archie's 
directory of anonymous ftp sites and file holdings (for more informa-
tion on using archie, consult the following back issues of UIUCnet: 
vol. 3 #8, vol. 4 #3, and vol. 4 #5). 
(continued on page 5) 
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TheNews 2.1 (for the Mac) 
TheN ews, version 2.1, is a shareware newsreader client for the 
Macintosh written by Bill Cramer. The package, which can be 
licensed and registered for $25.00, includes the application itself, 
Getting started with TheNews involves double click-
ing on the application icon and configuring the software 
through the Preferences dialogue box under the File menu 
(see the section entitled Installing Client Newsreader 
Software at the end of this article for general infonnation 
on how to set up newsreader software to access the CCSO 
Neblews server). Once the required parameters l_lave been 
entered, a connection can be made to the CCSO Neblews 
server by selecting New from the File menu. TheNews 
will download the names of all newsgroups available on 
the Netnews server and present them in a window. To read 
the articles in a group, you must frrst subscribe to the group 
by selecting Add Group under the Groups menu. 
Newsgroups can be subscribed to one at a time or in sets. 
The list of news groups in a subscription set can be saved to 
disk with the filename of your choice and will be repre-
sented by a special group icon. This feature makes it 
possible to save multiple subscription sets organized in the 
manner that is most convenient for you, the reader. For 
example, you could save subscription sets organized by 
subject matter (all groups related to music, computers, 
sports, etc.), by news hierarchy (alt, rec, comp, uiuc, and 
so on), by the frequency with which you want to read the 
set (daily, weekly, monthly, etc.), or any combination of 
these or other organizational schemes. 
Once you have saved one or several subscriptions 
sets, you can start TheNews by clicking on the group icon 
rather than the application icon. Doing so will both start the 
application and provide immediate access to the newsgroups 
associated with the group icon. To read the messages in a 
subscribed group, simply highlight the newsgroup name in 
the group window and select Read from the Groups menu. 
TheNews will fetch the message header information for the 
messages in the group and display it in a separate window. 
The title, author, and date of each message in the group will 
appear in the latter window and unread messages will have 
a check mark next to them (see figure 1 on page 6). To read 
any message in the group, double click on its title. 
Posting, following up, or mailing a copy of a message 
to another Internet user is just a matter of selecting the 
desired option under the Articles menu. When creating or 
following up an article, a new window appears and the 
standard Mac text editing functions are in effect such as word 
wrap and cut and paste. The Articles menu can also be used to mark 
all articles in a group as read or unread. 'TheNews, like most 
newsreader programs, keeps track of which articles have been read 
so that they are not presented in the messages window the next time 
the group is accessed. 
(continued on page 6) 
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Needless to say, the complete feature set of TheNews is too 
extensive to enumerate here. A review ofTheNews would not be 
complete, however, without discussing some of its minor and not-
so-minor flaws. Because TheNews downloads more message 
header information than most client newsreader programs, it 
sometimes runs out of memory when dealing with large news 
groups before it collects all of the data it needs. The program also 
crashes frequently on Macs (or at least my Mac II) running System 
7 with virtual memory enabled. Once this occurs, critical files are 
corrupted, and a new copy of the software must be installed. These 
problems notwithstanding, TheNews is a versatile package that 
makes reading and posting news a snap. 
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Figure 1: TheNews 2.1; a user-created uiuc group window and 
the messages window of the currently selected group 
( uiuc.campusnet) 
News Watcher (for the Mac) 
If you're interested in a high-quality, public domain newsreader 
for the Mac, Steven Falkenburg's NewsWatcher is an excellent 
choice. Although the News Watcher documentation consists of a 
single page, the few succinct paragraphs contained therein are all 
that is necessary to navigate NewsWatcher's intuitive interface. 
Like TheN ews, News Watcher permits the user to subscribe to sets 
of newsgroups and save the sets as files with associated icons that 
can both start the application and fetch the groups in the set. In fact, 
NewsWatcher incorporates almost every feature offered in 
TheNews and adds to them some very useful utilities not available 
in TheNews. For example, NewsWatcher can download and 
convert a Unix .newsrc ftle to a NewsWatcher newsgroup file. 
News Watcher's Reduction Filter option permits long news group 
lists to be selectively limited by entering a filter string. Entering 
the reduction filter string "uiuc ,, , for instance, causes only those 
newsgroups with the character string "uiuc" in their names to be 
displayed. The latter feature is particularly helpful in narrowing 
down groups for creating and saving subscription sets. 
Another useful NewsWatcher function is the Search option 
under the Edit menu which can be used for locating articles with 
a particular character string in any one of the following header 
fields: keywords, from, subject, summary, date, organization, 
references, and distribution (see figure 2). The Search com-
mand enables the user to locate all the articles on a certain topic, 
by a particular author, posted on a particular date, etc., across 
multiple groups. 
One disappointing aspect of News Watcher is the absence of 
a text-wrap feature in the editor used for posting, following-up, 
and forwarding articles. However, with the exception of this 
minor shortcoming, NewsWatcher is as powerful as it is easy to 
use. 
s Chacorme 
23466 WHAT ABOUT PDQ BACH! 
23446 Bach end Schu.ann 
23418 Bach/Schumann Cello Suites 
23334 Re: Brehas end Bach Cello Sonatas 
23308 Re : J.S . Bach needed 
23346 Re: J.S. Bach needec 
23306 Re: J . S. Bach needec 
23304 Re: J . S. Bach needec 
23300 Re: Re : J.S . Bach needed 
Figure 2: NewsWatcher's search option. The window in the 
foreground displays the articles in the group rec.music.classical 
that match the search expression "bach". 
Snuz (for IBM and Compatible DOS Machines) 
The IBM newsreader client Snuz is interesting more from an 
historical point of view than a practical one. Snuz was one of the first 
newsreaders available for OOS machines and was written by UIUC 
chemistry professor Doug McDonald. Snuz uses a command-line 
interface and lacks most of the bells and whistles found in other 
newsreaderprograms. To navigate groups and articles, single keystroke 
commands are typed at the command prompt (> ). All available Snuz 
commands can be displayed by typing? at the Snuz prompt (the list of 
commands is shown in figure 3). One of Snuz' s more ~tive features 
is that it can be set up to use the text editor of your choice for writing 
follow-up articles or forwarding messages through e-mail. 
(continued on page 7) 
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Snuz keeps track of the newsgroups to which you are sub-
scribed and the articles read in each group in a plain ASCII file 
called snuz.rc. Unfortunately ,like some other older newsreaders 
(e.g., the HyperCard reader for the Mac, Netnews Reader HC ), 
Snuz is not equipped to cope with a large number of news groups 
and will arbitrarily truncate a snuz.rc file that is too long. Also, 
while Snuz offers commands for following-up articles or respond-
ing to an article with e-mail, there is no provision for posting 
original articles. In short, though once quite useful, Snuz is 
somewhat past its prime. A new version of Snuz called Newsnuz 
can be found on several German ftp servers. Newsnuz, available 
in beta version only, reportedly improves on the Snuz's speed (or 
lack thereof) and includes a command for shelling out tb the DOS 
command prompt. 
Figure 3: The Snuz help screen and command prompt(>) 
Tmmpet (for IBM and Compatible DOS Machines) 
Today, the OOS-based newsreader of choice is a program 
called Trumpet developed by Peter Tattam at the University of 
Tasmania. Trumpet is a full-screen, point-and-shoot newsreader 
with mouse support and an extremely intuitive interface (see 
figure 4). Trumpet commands are listed at the top and bottom of 
the screen and are executed by pressing the function key or alt -key 
combination associated with the command. Mouse users can 
execute Trumpet commands by moving the pointer to the com-
mand name and clicking the mouse button once. 
The main Trumpet screen consists of two separate windows. 
The top · window displays the subscribed newsgroups and the 
bottom window displays the article titles in the currently selected 
group. The tab key functions as a toggle between the two 
windows. Within each window, the arrow keys can be used to 
move from one newsgroup or article title to the next. Pressing 
enter or double clicking on an item in the active window displays 
the contents of that item. Thus, in the case of the newsgroup 
window, pressing the enter key displays the titles of articles inside 
the currently highlighted group. Pressing enter within the titles 
window displays the contents of the article, and a new set of 
commands for reading, printing, saving, and posting messages 
appears at the bottom of the screen. 
Trumpet tracks subscribed newsgroups and the articles read 
within each group in an ASCII fJ.le called news.ini. This file can 
be edited with any standard text editor or within the application 
with the subscribe (Ins) and unsubscribe (Del) commands. 
Trumpet's bare-bones text editor for writing articles, follow-ups, 
and e-mail replies is self-explanatory. It does not offer a cut/copy 
and paste utility, and only mouse users can perform block deletes. 
However a pre-existing ASCII fJ.le can be incorporated into a 
Trumpet article. 
Installing Trumpet requires customizing an ASCII configura-
tion file called news.prm. Trumpet also offers special features 
beneficial to Novell network users and administrators. The 
application is "Novell-aware," and, when installed in a public 
directory on a Novell Net Ware file server, automatically creates 
a custom news.ini and news.prm fJ.le for each user in his or her 
mail directory. Directions for installing the software on a Novell 
server as well as end-user instructions are provided in the file 
called news.doc. As of this writing, version 1.04B was the latest 
version of Trumpet available, but author Peter Tattam promises 
that version 1.05 should be released shortly. 
Trumpet, like the other newsreader programs reviewed in this 
article, enables the average personal computer user to take 
advantage of the Netnews bulletin board service with little or no 
know ledge of the Unix operating system. If you had any doubt that 
(continued on page 8) 
Figure 4: The main Trumpet screen; the subscribed groups are 
displayed in the top window and the titles of messages in the 
currently selected group are shown in the bottom window. 
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Netnews has something to offer to people other than highly 
technical computer scientists, programmers, and engineers, per-
haps this brief glimpse at client newsreader programs and the ever 
increasing breadth of the Netnews service itself has changed your 
mind. 
Installing Client Newsreader Software 
Most public domain and shareware newsreader programs 
come with brief installation instructions. In order for this type of 
software to work properly, your desktop computer must be at-
tached directly to UIUCnet, as these packages do not support 
modem access to the campus network. Additionally, the packages 
described in this article require that certain network drivers be 
installed and loaded before running the application: Macintosh 
computers must have MacTCP installed, while DOS computers 
must have the appropriate packet driver loaded. If your com-
puter has already been configured to access the campus network, 
chances are good that the latter utilities are already installed. If 
not, ask your building network administrator to help you locate 
and install them. Also, most newsreader programs must be 
configured to include information specific to your desktop com-
puter and other hosts or servers on the network to which it is 
attached. Depending on the package, the following information 
may be required for proper configuration: 
so IP address of your desktop computer: On DOS machines, 
if you have NCSA or Clarkson Telnet installed, your host IP 
address can be found in your config.tel file (plain ASCII text 
file) to the right of the parameter myip=. If you cannot locate 
(continued on page 12) 
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TheNewsl.1 
IU Stuffit to decode the BinHexed file and then 
[again to extract the Stufflt archive, TheNews.sit 
News Watcher 
Use CompacPro to decode the BinHexed file and 
then again to extract the CompactPro archive, 
.T ~~ rnt 
·- ·~ ·c 
Snuz 
Use the PKUNZIP utility that comes with PKZIP 
1.1 to extract the file. 
1.arumpe' 
Use the PKUNZIP utility that comes with PKZIP 
1.1 to extract the file. 
:;~u~~ 1.5.1 
Stnffit1.5.l.sea is a "self-extracting" archive. 
Double click on the stuffit1.5.1.sea icon to 
& the utility for use. 
CompactPro 
Compactpro.sea is a "self-extracting" archive. 
Double click on the compactpro.sea icon to 
prepare the utility for use. 
I'JV.U' 1.1 
Pkz: lO.zip is a "self-extracting" archive. Type 
the command pkzllO <enter> at the DOS prompt 
to prepare the PKZIP utilities for use. 
sumex-aim.stanford.edu 
sumex -aim.stanford.edu 
ucselx.sdsu.edu 
tasman.cc.u tas .edu.au 
ftp.cso.uiuc.edu 
ftp.cso.uiuc.edu 
ftp.cso.uiuc.edu 
info-mac/comm 
info-mac/comm 
pub/ibm 
pub/pc 
mac/util 
mac/util 
pc/exec-pc 
the-news-21.hqx ASCII or 
BinHex 
news-watcher-102.hqx ASCII or 
BinHex 
snuz100.zip binary 
trmp 1 04b.zip binary 
stuffit1.5.1.sea Mac Binary 
compactpro.sea Mac Binary 
pkzl10.zip binary 
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UIDC.CAMPUSNET Newsgroup 
Plovides lnfonnation and Forum 
for Campus Network Administratom 
The Netnews newsgroup uiuc.campusnet has recently un-
dergoneaslight transformation designed to serve campus network 
administrators. The group was originally established for postings 
about campus backbone hardware, software, policies, and an-
nouncements. While these subjects are still fair game for this 
formerly low-volume newsgroup, an attempt has been made to 
broaden the scope of the group by using it as the NOO 's principle 
vehicle for imparting timely information of potential interest to 
building network administrators as well as individuals responsible 
for departmental networks (or pieces of networks) within a build-
ing. Articles and announcements of the following sort will now 
appear in uiuc.campusnet: 
1. Information on useful public-domain/shareware network 
packages for microcomputers and Unix workstations such as 
NCSA Telnet, Trumpet, Eudora, POPMail, CAP, packet 
drivers, traceroute, etc., including useful features and 
information on availability. 
2. Information on the various CCSO site-licensed network 
software products that Randy Cotton manages and supports 
(currently Novell Netware, cc:Mail, and several FfP Software 
products: PC{fCP Plus et al). Postings will cover useful tips, 
bug reports, software update availability, price changes, and 
other pertinent material. 
3. Notification on planned campus network outages. 
4. Pre-releases of timely UIUCnet newsletter articles covering 
topics of particular interest to network administrators. 
As a natural extension of the newsgroup, uiuc.campusnet 
will also serve as a forum for network administrators to post 
network-related questions (and answers, if desired) or conduct 
dialogues on hot topics. (Recent postings,for example, include a 
lively discussion on suggested standards, conventions, and limita-
tions for naming Apple Talk zones and devices in light of the new 
support for AppleTalk protocols across the campus backbone.) 
Staff in the Network Design Office (principally Randy Cotton and 
Lynn Ward) will read uiuc.campusnet regularly and attempt to 
respond to any questions that have not already been answered by 
another reader. 
While all Netnews readers are cordially invited to "listen-in" 
to uiuc.campusnet, individuals who are not building network 
administrators or otherwise providing network support are dis-
couraged from posting to the group. This guideline is intended to 
keep the newsgroup focused on the purpose of serving UIUC 
employees who are responsible for delivering network support to 
departmental end-users. 
Network administrators who do not currently have access to 
a CCSO Unix account and newsreader such as nn, have several 
options for reading Netnews (and thus, the uiuc.campusnet 
newsgroup). First, all members of the Computer Consultant 
Support Program (CCSP) are entitled to a free account on ux1, 
which has several Unix client newsreader programs installed, 
includingnn,m,and xm (for X-terminals). Tofindoutmoreabout 
CCSP and/or acquiring a free uxl account through this program, 
contact Lynnell Lacy at 244-1258 or through e-mail: 
ccsp@uxl.eso.uiuc .edu. Also, if you have a direct connection to 
UIUCnet and a desktop computer such as a Macintosh or IBM PC 
(or compatible), there are several public domain and shareware 
client newsreader programs available that provide transparent 
access to Netnews articles within the context of your native 
operating environment. For more information on newsreaders 
available for the Macintosh and PC, see the article entitled 
Netnews for Poets beginning on page 4 in this issue. 
Aside from the new services offered through the newsgroup 
uiuc.campusnet, Netnews itself can be a vital information source 
for every network administrator. Many of the roughly 1700 
newsgroups available on the CCSO Netnews server cover tech-
nical topics such as TCP liP networking, proprietary LAN 
operating systems, e-mail and news software, information on 
accessing networks all over the world, important industry an-
nouncements on new and upgraded products for virtually every 
computer platform, etc. Any person providing computer support 
or simply interested in taking greater advantage of network 
resources can find much valuable information in this interna-
tional bulletin board service. 
CCSO Terminal SeiVers Upgraded 
Sixteen new V .32 bis modems were installed on the CCSO 
terminal server at the end of February. The modems are set for a 
throughput rate of 38,400 bps with all data compression enabled. 
The rotary phone number to reach the new high-speed mOdems is 
333-5069. Please do not use this number unless you have a V.32 
or V.32 bis modem (or unless all other lines are busy). With the 
JO 
addition of these modems, there are now 
124 modems in 5 rotary pools on the three 
terminal servers 
(Mossberg, term1, 
and term2). A list of 
the modems and their 
respective phone 
numbers is shown in 
the table on page 10. 
(continued on page 10) 
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For the most current information on the modems and their 
associated phone numbers on the CCSO terminal servers, type 
the command help me at the terminal server prompt You should 
always call the frrst number listed for your specific modem type 
(the numbers listed in boldfaee in the table above). For example, 
if you have a plain-vanilla 300, 1200, or 2400 baud modem, call 
333-4000. If your modem uses one of the error correction or data 
compression protocols listed in the table, call the first number 
given for that type of modem. If, when you dial the number, you 
get a ring and no answer, you have probably reached a broken 
modem on the rotary you dialed. Please report the problem to the 
Network Operations Center by calling 244-1000 and then try 
using one of the alternative numbers. 
Further improving the service of the terminal servers was the 
recent linking of the rotaries serving the MNP-5, Telebit, and US 
Robotics V .32 his modems. Dialing 333-4000 provides access to 
102 modems and should significantly reduce the frequency of 
busy signals encountered during peak hours. Additional im-
provements are planned for the terminal servers over the next 
several months. Once these new services have been implemented 
and stabilized, a revised version of CSO User Guide #101, The 
CSO Terminal Servers will be made available. 
New Policy for Obtaining 
Ph Passwords 
A new policy has been implemented for obtaining passwords 
to the CCSO Nameserver, Ph. Previously, users were required to 
send an e-mail request to the address namserv@uiuc.edu in order 
to receive their passwords. This former method of password 
distribution has been disabled. Passwords are now administered 
by the CCSO Accounting and Distribution Office in 1420 DCL. If 
you never requested a password in the past or received a password 
before March 13 and didn't change it, you can obtain a new 
password from the Accounting and Distribution Office. Pass-
( continued on page 11) 
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(continued from page 10) 
words will only be issued to staff and students with valid Univer-
sity identification cards. 
The password policy change has been made primarily for 
security reasons. Although the procedure may seem a bit more 
cumbersome in that it requires an excursion to DCL, there are a 
couple of advantages (in addition to the exercise) to the new 
system. First, the Accounting and Distribution Office is willing to 
make changes to your Ph entry for you (such as entering your e-
mail address or information in other fields of the database) when 
you request your password. This new service will be appreciated 
by the many users who have complained that the process of 
modifying Ph entries is too difficult Secondly, a recent change 
in the Ph password validation procedure makes it unnecessary to 
enter a password if you are logging in to Ph from the account 
listed in the email field of your personal Ph en try. (For example, 
if I am logged into my account (ward) on ux 1 and the email field 
in my Ph entry is ward@uxl.cso.uiuc.edu, I needn't enter a 
password when logging in to Ph.) The same is true for depart-
mental Unix systems with Ph version 5.0 or later installed. The 
latter feature is not yet available on VMD. 
If this entire article seems like Greek to you, stay tuned to the 
next issue of UIUCnet, which will provide an overview of the Ph 
Nameserver, the services it offers, and easy methods for accessing 
and modifying Ph information without logging in to CCSO 
mainframes. 
PBS TV Series: 
The Machine That Changed 
the World 
Beginning in April,.WILL-TV/Channel 12 will be airing a 
five-part series on the history of the computer and its impact on 
society. Aptly titled The Machine That Changed the World, the 
five one-hour programs are scheduled for Monday evenings at 8PM 
from April6 through May 4. A brief summary of each program is 
given below: 
April6 - Giant Brains covers the wartime events that led to 
the 1946 debut of ENIAC (Electronic Numerical Integrator and 
Computer}, the world's first working electronic computer. 
April_13- Inventing the Future examines how the computer 
rose from virtual obscurity to become the engine that powers 
business throughout the world. 
April20- The Paperback Computer explores how comput-
ers became so small, affordable and easy to use that ordinary 
people-almost in spite of themselves-began indulging. 
April 27 - The Thinking Machine focuses on the most 
ambitious goal of all: creating a computer that will vie with human 
intelligence. 
May 4- The World at Your Fingertips looks at the social 
revolution wrought by computers. 
The series will include interviews with some of the most 
influential people in the areas of hardware and software develop-
ment including J. Presper Eckert, who, with physics professor 
John Mauchly, built the frrst working electronic computer; Steve 
Wozniak and Steve Jobs, co-founders of Apple Computer Corpo-
ration; William Gates, CEO of Microsoft Corporation; Mitchell 
Kapor, developer of Lotus 1-2-3; Marvin Minksy, MIT theorist 
regarded as the "father of artificial intelligence," and many others. 
The Machine That Changed the World is a coproduction of 
the WGBH Science Unit, producer of NOV A, and the British 
Broadcasting System (BBC), in association with NOR/Germany. 
Funding is provided by Unisys, the Association for Computing 
Machinery (ACM), and the National Science Foundation. The 
series is close captioned for hearing-impaired viewers by The 
Caption Center at WGBH, Boston. 
-The above article is a summary of fact sheets made available by 
PBS 
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Netnews for Poets ... 
(continued from page 8) 
this number or any of the other information about your local 
network, consult with your local network administrator. Mac 
newsreaders generally retrieve such information automatically 
from MacTCP. 
• IP address of your building router (gateway): Here again, 
on DOS machines this information can be retrieved from the 
config.tel file (on the same the line as that containing the 
phrase gateway=1) or from your network administrator. 
MacTCP provides this information automatically to Mac 
newsreader programs. 
a:r Netmask: Enter the number 255.255.255.0. Although the 
Campus Area Networking group has recently begun assigning 
variable length subnets, this netmask number should continue 
to work for most hosts . 
.,.. IP address of the DNS nameserver or host: Enter one (or 
more, if requested) of the following namserver numbers: 
128.174.5.58, 128.174.5.50, or 128.174.2.3. 
s- IP address of the timeserver or host: Enter 128.174.5.58. 
s- IP address and/or domain name of the Netnews (NNTP) 
server or host: If a domain name is permitted (as opposed to 
an IP number), enter news.cso.uiuc.edu. The current IP 
addressoftheCCSONetnewsserveris 128.174.5.59, butthis 
may change at some point in the future. The domain name, 
on the other hand, will not change even if the Netnews 
software and files are moved to a different host. 
s- IP address or the SMTP (mail) server or host: Many 
Netnews clients assume that the Netnews server is also the 
SMTP server. Even if you ordinarily use a different SMTP 
server, it should be safe to use the address 128.174.5.59. 
s- Personal information: Most Netnews clients will ask you to 
enter personal information such as your name, your 
organization, your e-mail address, etc. This information will 
appear in the header of your postings, follow-ups and e-mail 
replies, so be as accurate as possible. 0 
-Lynn Ward 
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Part 1: The Evolufio~ of~the Campus-
witkAppleTalkN etwork tind its Benefits 
for End-users 
,_ 
U magine a computing environment in which it is pos-sible, using an interactive networked calendaring system, to schedule a meeting with two other col-leagues to work on the outline of a paper. The next 
day, you and your colleagues arrive at your individual offices 
(each in a different building on the UIUC campus) at the desig-
nated meeting time. After checking your electronic mail and 
reviewing your calendars, you begin to work together on the 
project using a Macintosh software package called Aspects, a 
group writing, drawing and painting tool. As the lead writer for 
the paper, you create an Aspects session that the others join. 
Aspects permits you and the other two writers to have the same 
paper on your respective Macintosh desktops, and all are allowed 
to edit it. Using the Aspects chatbox utility (a special window for 
holding real-time electronic conversations), your group decides 
that certain preliminary issues might best be addressed over the 
telephone. A three-way conference call allows you to converse 
Or, perhaps you are a student enrolled in an introductory Life 
Sciences course. Part of your assignment is to review the images 
of leaf structures made by you and other students in your lab 
section using video cameras attached to a microscope and a 
Macintosh computer. You arrive at a CCSO site at Lincoln Hall, 
sit down before Macintosh with a color monitor, and log into the 
AppleS hare server made available to you for your class project. 
There you find the Mariah image catalog software (a library 
system for storing animations, QuickTime movies, text and/or 
sound files) and you begin reviewing the full-color images col-
lected earlier in the day. You read the notes that your professor 
placed into your folder on the server and discover that she created 
a new scientific animation with audio voice-over that she wants 
you to review before class--more homework!!! By opening the 
folder entitled QuickTime movies and double-clicking on the 
designated file, a full-color narration of a plant opening appears on 
your screen. You are able to scroll back and forth through the 
animation to selectively view elements of the movie and happily 
conclude that homework does not necessarily have to be humdrum. 
Campus-wide AppleTalk Networking 
If the possibilities of network-based collaboration and infor-
mation sharing of this sort intrigue you, it is worth knowing that 
the scenarios described above are not just hypothetical. 
These and similar activities have actually been occur-
ring on this campus for almost a year. For those already 
acquainted with Macintosh networking, the ability to 
share files, applications, printers, and other resources 
with such ease may not seem particularly remarkable. 
Mter all, almost from their inception, Macintosh com-
about the overall design of the paper 
and maintain voice communications as 
questions arise during the writing pro-
cess. Each writer agrees to outline a 
specific segment of the paper and sets 
about his work. After about half an 
hour, you begin reviewing each other's 
outlines, making comments and 
additions as necessary. You 
and your fellow collabora-
tors then agree to get back 
• 
puters had built-in networking capabilities that made 
it simple to share resources within a single depart-
ment or building. University staff and students 
~:!::!:.ge=~~~~~~~~~~~~~~ have been taking advantage of these features for 
together in the same fashion 
on the next day, by which 
time each is expected to 
have fleshed-out his section 
of the paper. 
years. The extraordinary aspect of the ex-
amples above is that the network resources being 
shared span multiple networks and buildings 11'11---......... across the UIUC campus. 
(continued on page 2) 
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(continued from page 1) 
The deployment of campus-wide Apple Talk networks at the 
University of lllinois began as a response to the growing need to 
share and manage network resources across different buildings on 
campus, while at the same time providing an intuitive, graphical 
environment for the end-users who would ultimately share these 
resources. Such an arrangement would allow staff and students to 
utilize network resources (files, applications, printers, etc.) from 
a variety of locations without regard for the actual physical 
location of the shared resource. This was particularly important 
for academic and administrative units that were not confined to a 
single building. The School of Life Sciences (SOLS), for ex-
ample, is spread out among multiple buildings, each of which 
originally had its own AppleTalk network. Initially, users of the 
various SOLS AppleTalk networks could only see and use the 
resources within their own buildings. Users at the National 
Center for Supercomputing Applications (NCSA) faced similar 
problems. 
AppleTalk Tunnelling-An Interim Solution 
A technology known as AppleTalk tunnelling provided a 
preliminary solution for both SOLS and NCSA. To put it simply, 
AppleTalk tunnelling is the process of encapsulating AppleTalk 
packets (the basic units of infonnation passed between nodes on 
an AppleTalk network) within IP packets (the basic units of 
information passed between nodes on a TCP/IP network) so that 
they can be sent across the campus network using the Proteon 
backbone routers, which, until recently, only supported the TCP/ 
IP and DECnet protocols. To the Proteon routers, these encapsu-
lated packets look no different then any other IP packets and are 
routed using standard TCP/IP routing protocols. Special hardware 
and software at each end of the tunnel take care of wrapping 
Apple Talk packets inside IP packets, sending them to a building's 
Proteon router, and unwrapping them once they have reached their 
fmal destination so that they can be understood by the Apple Talk 
network at the other end. 
Both NCSA and the Beckman Institute used tunnelling as 
their principle inter-building Apple Talk integration strategy until 
recently when they migrated to direct Apple Talk support through 
Network Systems Corporation's routers. In the fall of 1990, the 
School of Life Sciences began integrating the AppleTalk net-
works in its five main buildings using the AppleTalk tunneling 
capabilities offered by Cayman Systems' Gator Box routers (see 
Figure 1 below). By the fall of 1991, the SOLS tunnelling effort 
had expanded to include at least eight separate departmental 
groups. This created Apple Talk linkages between Turner Hall, the 
Plant and Animal Biotechnology Laboratories, Morrill Hall, Burrill 
Hall, Davenport Hall, and the Natural History Building. In late fall 
of 1991, the LAS HyperMedia Lab and a CCSO remote site (both 
in Lincoln Hall) were added. Within days of the inclusion of 
Lincoln Hall into this expanded network, students from Life 
Sciences began using the CCSO remote site for coursework, 
obtaining their programs and data from AppleShare servers lo-
cated in Morrill Hall. Tunnelled connections were also established 
with the various Apple Talk networks in the Digital Computer Lab. 
Despite the success of this wider-area Apple Talk solution, the 
decentralized management of a rapidly expanding universe of 
"tunnelled" connections became a concern. Each AppleTalk 
(continued on page 3) 
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Figure 1: Apple Talk tunnelling using Cayman Systems' GatorBo:x routers. The routers run special software that takes care of wrapping 
and unwrapping Apple Talk packets as they are passed onto and off of a TCP/IP-based internet. (Reprinted from the Cayman Gatorbo:x 
Reference Manual with permission from Cayman Systems.) 
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(continued from page 2) 
router had to be configured specifically to communicate with other 
routers over the TCP/IP network. The coordination of router 
information, restarts, and AppleTalk network numbers was seen 
as problematic for those organizations without strong internal 
controls on network devices. A series of meetings between 
network designers, network administrators, and members of the 
Campus Area Networking group led to the inevitable concluSion 
that, if campus-wide AppleTalk networks were going to continue 
to grow and evolve at UIUC, a single organization had to become 
responsible for the overall management of the operation. Thus, 
Greg German from the Network Design Office accepted the 
responsibility of allocating Apple Talk network numbers using an 
algorithm derived from the IP subnet number assigned to the 
building or departmental network involved. 
AppleTalk Support on the Campus Backbone 
Since January 1992, Campus Network Architect Charley 
Kline has been exploring the possibility of using the campus 
backbone routers to pass AppleTalk packets directly onto the 
campus backbone itself, as an alternative to encapsulating them 
within IP packets. Mter initial tests with the School of Life 
Sciences, this solution was put into production and has largely 
replaced AppleTalk tunnelling on campus. As of this writing, 
several other departments and buildings have joined the campus-
wide Apple Talk network including Geology in the Natural History 
Building, Turner Hall, the English Building, the Foreign Lan-
guages Building, the Medical Sciences Building, and the Plant and 
Animal Biotechnology Lab. 
Centralized support for Apple Talk routing across the campus 
backbone has several advantages over AppleTalk tunnelling. 
First, it reduces the overall cost of AppleTalk routing for the 
campus. Second, the RISC-based Proteon backbone routers are 
considerably faster than the Cayman or Shiva routers that were 
used for IP tunnelling, and, of course, the overhead involved in 
wrapping and unwrapping packets at each end of the tunnel is no 
longer a factor when Apple Talk packets are passed directly onto 
the backbone. Finally, centralized management of the project 
decreases the potential for network zone, number, and device 
name conflicts as new Apple Talk networks are brought online. 
End-User Benefits: Campus-wide Resource Sharing 
through the Chooser Metaphor 
What are the ramifications of all of this techno-babble for the 
end-user? In short, campus-wide Apple Talk networking avails a 
wealth of shared resources to Macintosh users without requiring 
any technical know ledge of what is going on behind the scenes. 
All shared printers, applications, file servers, and other networked 
devices are accessible through the standard Macintosh Chooser 
desk accessory (see Figure 2 on this page). The Chooser is 
essentially a window containing several smaller windows. Share-
able resources are displayed as icons in the upper left quadrant, 
AppleTalk zones (logical groupings of network resources) are 
listed in the lower left, and the specific devices associated with the 
currently highlighted resource and zone are displayed in the upper 
right. Accessing a device is as simple as clicking on the resource 
icon, selecting a zone, and clicking on one of the available devices 
within that zone. Once selected, a remote file server or printer 
behaves just as if it were a hard disk or printer attached directly to 
your computer. For seasoned Mac users, accessing resources in 
other buildings across campus should be no different than using 
the resources on a local AppleTalk network. Less experienced 
users should be warned that, since the Chooser responds dynami-
cally as networks and devices are added and removed from the 
campus-wide Apple Talk network, the appearance of the Chooser 
may change from session to session. As more and more buildings 
participateinthecampus-wideAppleTalknetwork,thelistofzone 
names and resources displayed by the Chooser will inevitably 
grow. 
• _- ~ - ___=-:___::__ -- Chooser 
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Figure 2: The Macintosh Chooser. Resources/services are shown 
in the window in the upper left, AppleTal/c zones are listed in the 
lower left, and the file servers available in the Lifo-Servers zone 
are listed in the upper right. 
AppleTalk Netiquette 
Campus-wide AppleTalk networking and the Macintosh 
Chooser truly put the power of the network into the hands of the 
end-user. However, along with all of this power comes responsi-
bility. One of the goals of the campus-wide Apple Talk network is 
to break down the physical barriers between buildings by creating 
a seamless internet where the actual location of network resources 
need be of no real concern to the user. An open environment such 
as this encourages collaboration, creativity, and the development 
of new and innovative ideas and methodologies for teaching, 
(continued on page 4) 
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(continued from page 3) 
research, and the dissemination of information. However, such an 
open environment also makes it possible for mischief makers to 
make their presence (if not their identity) known. Users are 
certainly encouraged to experiment with resources that are in-
tended for public use. For example, file servers with the guest 
login enabled are intended to be open to the public. But, if access 
privileges to a particular resource have obviously been restricted, 
it is important to respect those restrictions. Hacking your way into 
a restricted ftle server is, after all, really no different than breaking 
into a locked office where confidential papers reside. 
Users should also exercise common courtesy with respect to 
shared printers. Currently, the Proteon routers do not offer zone 
or device filtering. This means that all printers, plotters, and other 
output devices on networks that are part of the campus-wide 
Apple Talk network will show up in the Chooser. Do not consider 
this an invitation to use any printer on campus. Printers typically 
"belong to" single individuals, a small group, or a department. 
You are probably already familiar with the printers that you should 
and shouldn't use in your own department or lab. In general, it is 
best not to use remote printers unless you are explicitly invited to 
do so. 
Summary 
The implementation of AppleTalk routing on the campus 
backbone offers tremendous potential for inter-building, inter-
departmental, and inter-disciplinary collaboration and information 
sharing. Part 1 of this article has touched upon many of the issues 
that will be of interest to end-users. Part 2-intended for network 
administrators-addresses the specific technical details involved 
in getting connected to the campus-wide Apple Talk network. In 
a future article, we hope to cover some of the applications that are 
currently enhancing productivity in the campus-wide AppleTalk 
environment. 0 
-Douglas Walsten, Team Leader, Macintosh Support Group, 
Computing and Communications, National Center for 
Supercomputing Applications (e-mail: d-walsten@uiuc.edu) 
-Roy Roper, Director, Office of Networked Information Tech-
nologies, School of Life Sciences (e-mail: r-roper@uiuc.edu) 
-Lynn Ward, Technical Writer/Editor, Network Design Office, 
CCSO (e-mail: 1-wardl @uiuc.edu) 
This article was jointly produced using Group Technologies 
Aspects collaboration software for live, interactive brainstorm-
ing and writing. Three types of collaboration were used, all 
successful: 1) same location, same time; 2) different location, 
same time; and 3) different location, different time. Some 
interactive sessions were held in a campus-town restaurant using 
a LocalTalk network consisting of three Macintosh PowerBooks 
(to the amazement and chagrin of our waiters-fortunately, the 
PhoneNet cords were impervious to taco sauce!). Reroote 
connections were made using AppleTalk Remote Access. Elec-
tronic mail was used to pass final versions of the article and 
associated graphics to the authors and other interested parties. 
Questions about the production of the article or its content can be 
addressed to Doug Walsten or Roy Roper. 
Part2 :Getting Connected-Advice 
to Network Administrators 
If you are a network administrator or simply a Macintosh user, 
you may be wondering what to do in order to get your building 
connected to the campus-wide AppleTalk network. The initial 
point of contact for those interested in campus-wide Apple Talk 
networking is Greg German of the Network Design Office at 
CCSO (phone: 333-8293, e-mail: g-german@uiuc.edu). Ideally, 
the administrator responsible for your in-building network 
should get in touch with Greg. In the absence of an assigned 
building network administrator, a departmental CCSP (Computer 
Consultant Support Program) representative can get the ball 
rolling. Greg will help clarify what this wider network access can 
do for end-users and outline the numerous technical issues that 
must be considered and/or acted upon before Apple Talk routing is 
enabled on the backbone Proteon router to which your building is 
attached. Many of these issues are summarized below: 
It If, after your initial consultation with Greg German, you 
decide that participation in the campus-wide AppleTalk 
network would benefit your users, contact Charley Kline of 
the Campus Area Networking group (phone: 333-3339, e-
mail: cvk@uiuc .edu) to determine the feasibility and timing 
of enabling Appletalk Phase II routing on your building's 
Proteon router. 
It Each building's Ethernet and LocalTalk networks must use 
Apple Talk network numbers that fall within a range prescribed 
by the Network Design Office. Because duplication of network 
numbers can result in routing conflicts and network failures, 
using numbers in the range prescribed by the NOO is absolutely 
crucial to network stability. Requests for Apple Talk numbers 
should be addressed to appletalk@uiuc.edu. 
It The network administrator(s) responsible for the building's 
Ethernet segment must identify all of the AppleTalk router 
devices or processes in the building. These would include 
Shiva FastPaths, Cayman GatorBoxes, Farallon Liaison 
software, CAP processes on Unix hosts, Xinet routing 
software, Shiva' s NetModem, NetSerial and NetBridge 
products, and Dayna' s Ether Print modules. Each of these 
devices can propagate network numbers and zone names. A 
(continued on page 5) 
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(continued from page 4) 
coordinated change in the network numbers and zone names 
used by these devices must occur before the network can be 
advertised on the campus backbone. The Network Design 
Office will work with administrators to make determinations 
about router processes. Greg German is currently 
investigating the creation of a "certification" process for each 
building in order to reduce the number of changes in network 
zone names and routing information. Network administrators 
will be advised on a variety of network administration software 
that would be helpful for monitoring the Apple Talk network. 
IIi If your building is not already equipped with routers that 
handle LocalTalk-to-Ethernet traffic, you will probably have 
to purchase some additional equipment in order to move 
packets from your LocalTalk network to the building Ethernet. 
Possible solutions are the Gator Box from Cayman Systems or 
F astP ath 5 from Shiva Corporation. If you have a very large 
LocalTalk network spread across multiple floors, you may 
also need a LocalTalk repeater such as the Farallon 
StarController or Cayman's GatorStar GX, a combination 
Local Talk to Ethernet router-repeater that connects up to 96 
Macintosh nodes to an Ethernet. For advice on what kind of 
equipment to purchase, contact the Network Design Office at 
244-1600. 
IIi The names of the AppleTalk zones that appear in the Chooser 
should be coordinated to present a simple structure specific to 
the local network. See Figure 2 on page 3 for examples of 
zone names. Notice that the zones associated with specific 
administrative or departmental entities all begin with the 
same prefix. The result is that such zones are grouped 
together alphabetically in the Chooser so that users can 
navigate the services associated within their office, department, 
or unit with ease. Additionally, both zone and device names 
should be as intuitive and self-explanatory as possible. 
System Security 
There are some additional concerns that network administra-
tors should address systematically before implementing Apple Talk 
routing to the campus from their buildings. Some of these issues 
relate to security and others relate to limitations within the Macin-
tosh Operating System version 6.0.x. The security issues are a 
result of the openness of the AppleTalk protocol, which was 
originally designed for small local area networks. 
The Apple Talk routing protocol on the Proteon routers does 
not support the exclusion (or filtering) of devices based upon their 
zone name or device type. This means that devices such as 
Laser Writer printers are available for anyone on the campus-wide 
AppleTalk network to use. Several router vendors, including 
Proteon, are aware of these issues and are drafting new specifica-
tions that would let a network administrator identify the particular 
networks and zones to be "projected" out to the wider campus 
network. Until these new specs are adopted and implemented by 
routing vendors, the only filtering available is through the IP 
tunnelling strategies described earlier in this article. Given the 
openness of the current generation of Apple Talk routers, here are 
some points to consider: 
IIi The issue of printer access or security should be reviewed. 
What once may have been a small, local network of 20 
computers and 4 printers is now connected to a campus-wide 
network. Any and all Apple Talk devices that appear on your 
net are now visible to all others on the campus AppleTalk 
network. For example, if you have several LaserWriter 
printers in your area, others on the larger network can print to 
your laser printers at any time. Educating users about 
responsible utilization of the larger network is key to avoiding 
this kind of problem. 
IIi Under System 7.0 each user has the option of enabling 
Personal AppleS hare for sharing parts or all of his or her hard 
drive(s) with individuals, groups of users, or guests. If a user 
has personal file sharing turned on under System 7, anyone 
on the larger network can access files on that machine if the 
guest account is enabled and a folder is shared with default 
privileges. Most end-users are under the impression that all 
system security matters are handled by someone other than 
themselves. With the personal file sharing capabilities of 
System 7, this is no longer the case. Individual users must 
assume responsibility for the security of their own machines. 
Otherwise the information on their machines could be 
compromised. Administtators should educate end-users 
about the security ramifications of personal file sharing. If 
security problems with personal file sharing should occur, 
administtators may want to consider investing in a new 
product from Trik Inc. called NokNok , which can capture 
information about users who log into computers running 
Personal AppleShare. 
IIi With the introduction of Macintosh PowerBooks, Apple 
released a product called Apple Talk Remote Access (ARA). 
ARA allows a user to attach a modem to a Macintosh and 
make it available for dialing in from home or some other 
location. When a connection is established, the user has the 
choice of seeing the entire network or just the Macintosh at the 
other end of the call. As with personal file sharing, it is 
important that users do not have the guest account enabled for 
ARA dial-in. 
Chooser Limitations 
IIi One problem associated with implementing larger Apple Talk 
networks is seen by System 6.0..xusers. The System 6 Chooser 
has a memory buffer limit of 512 bytes for holding the names 
(continued on page 6) 
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(continued from page 5) 
of zones, devices and services. This amount is so small that 
several long zone names or a large number of devices per zone 
can cause the device list in the Chooser to "jump"-that is, 
just as one is about to click on a zone, device or service, it 
disappears or jumps to another location in the list Although 
the device may eventually be selected, the list will continue to 
jump. Once a successful selection is made, however, it 
remains in effect until a different item is selected. 
Upgrading to System 7 fiXes the Chooser limitation entirely, 
but not all Macintoshes are equipped to run System 7. 
System 7 requires at least 2MB (preferably 4MB) of memory 
and a hard disk. A temporary solution is to use short zone and 
device names so as not to exceed the Chooser's memory 
buffer. A third-party product named Silver Cloud under 
development by The AG Group promises to fix the Chooser 
problem at a low cost. In any case, administrators should take 
System 6 users into consideration before connecting to the 
larger net. 0 
-Douglas Walsten, Team Leader, Macintosh Support Group, 
Computing and Communications, National Center fm 
Supercomputing Applications (e-mail: d-walsten@uiuc.edu) 
-Roy Roper, Director, Office of Networked Information Tech-
nologies, School of Life Sciences (e-mail: r-roper@uiuc.edu) 
-Lynn Ward, Technical Writer/Edita, Network Design Office, ccso~ 
(e-mail: 1-wardl @uiuc.edu) 
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New ACN Welcoine Screen Provides 
Public Access to Library and Other Services 
The Administrative Computing Network (AISS) is now offer-ing access to state-wide library information and other public 
services to users without ACN accounts. Access to these services 
is provided through the new ACN welcome screen shown in 
Figure 1. Option A on the welcome screen is intended for ACN 
clients with registered accounts and takes the user directly to the 
Client Access System Entry Validation Screen where s/he can log 
on as usual. Option 8 is available to any user (even those without 
ACN accounts) and provides access both to the full-screen 
mainframe interface to ILLINET Online (the state-wide online 
library catalog system) and the Dlinois Bibliographic Information 
Service (IBIS), an easily searchable collection of commercially 
produced journal indexes (for detailed information on ILLINET 
Online and IBIS, see the article entitled IUJNEI Online Gets an 
Interface Lift in the Dec.91-Jan.92 issue of UIUCnet, vol. 4, #5). 
Presently, the IBM Information Network is the only service 
available through Option C, but AISS hopes to expand the 
offerings under Public Services to include a variety of informa-
tion that could be of interest to faculty, staff, and students such as 
the campus phone book, academic course timetables, indexes to 
the Campus Administrative Manual, etc. 
CHICMO <312> 996 4886 
EVSEl.Et1 
~ [ESIC---------u&ltR <217> 333-3182 
U.l- to the tJUUEJISITV C1F IU.II'lOIS 
~lnlstroti~M Collputing tteblork 
A AdlllnlstrotiOM Collputi!Wjl Hetwork Services <Actt> 
8 l i brGrv S.rv i cu 
Public s.rvlces 
l'lOTICE 
lha.lthorized YH of ~i...,.sitv of Illinois ~terized ...,.t.s, data, or 
NSCMre .. , or an atte~~pt to taln l.ftal.lthorlzed ac:eess Is prclhlbl ted bl,j 
Unlurslty policy and-, constitute a violation of Illinois state Ia. . 
To Mlec:t a MNice, t\l)e the letter at the CoMCII"'d line and press ErtTER 
~··•>_ 
FMxlt 
Figure 1: The new ACN Welcome Screen. Items B and C are 
available to users without ACN accounts. 
ACN Library Access (A Solution for mM 3270 
Terminal Users) 
UIUCnet users may prefer to access the library system by 
telnetting to garcon.cso.uiuc.edu, port 625 (the TCP/IP gateway 
to library services called 10 Plus) rather than using the ACN 
access method, because the 10 Plus gateway offers CARL UnCover 
(another online database of journal indexes) in addition to the 
ILLINET Online and ffiiS services. However, there is a limited 
group of UIUCnet users-those with mM 3270 class terminals 
(e.g., 3270 terminals hard-wired to VMD}-who are unable to use 
the 10 Plus gateway because it does not support IBM 3270 
emulation. For this particular group of users, the new ACN 
Library Services option affords the only viable means of accessing 
full-screen, online library catalog information. 
Even UIUCnet users who are able to use the 10 Plus gateway 
may, at times, fmd the ACN services useful. The 10 Plus gateway 
is presently restricted to eight simultaneous users, and it is not 
uncommon for all eight ports to be busy at once. Under such 
circumstances, the ACN gateway to Library Services provides a 
convenient alternative, since it supports up to 40 concurrent telnet 
sessions for ILLINET Online. Additionally, any UIUCnet user 
who is logged on to VMD from a PC, Mac, or workstation can 
telnet directly to the ACN from VMD to get library information 
and then return to his or her VMD session. This approach is 
generally preferable to closing the VMD session in order to open 
a new telnet or tn3270 session with the 10 Plus or ACN library 
gateways. 
Accessing the ACN from VMD 
To access ACN Library Services from VMD, get to the VMD 
ready prompt and type the following commands: 
linkto tcpip 
telnet uicmvsa.aiss.uic.edu (or telnet 131.193.163.4) 
You will probably have to press the clear key (or your keyboard 
equivalent) at least once to get to the ACN welcome screen. 
Accessing the ACN from PCs, Macs, and Unix 
Mainframes 
When accessing the ACN from a PC or Macintosh, one must 
use tn3270 softwareraiher than the standardNCSA Telnet remote 
login software. Public domain versions of m3270 software-
Clarkson University's CUTCPICUTE for the PC and Brown 
University's tn32 70 for the Mac- are available from the CCSO 
Resource Center at 1420 DCL. The commercial packagePC/TCP 
Plus by F1P Software Inc. (heavily discounted on campus through 
a CCSO site-license agreement) also provides TCP/IP-based 
remote login with 3270 emulation for IBM PCs and compatibles. 
To access the ACN with one of the latter packages, open a m3270 
session using either the host name uicmvsa.aiss.uic.edu or the IP 
address 131.193.163.4. (The specific details on how to open a 
session with a remote host should be covered in the documentation 
for your tn3270 software.) 
All CCSO Unix machines have a m3270 utility installed. To 
access the ACN from one of the Unix mainframes, enter tn3270 
uicmvsa.aiss.uic.edu or tn3270 131.193.163.4 from the Unix 
command prompt. 
Using Library Services 
Once a connection is established with the ACN mainframe 
UICMVSA, you should see the welcome screen shown in Figure 
1. To access Library Services, choose menu item B. The next 
(continued on page 10) 
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Terminal Server Update 
The software on the CCSO terminal servers has been up-
graded resulting in the addition of several new features and 
services. Some of the new services are diagnostic in nature while 
others provide end-users with some alternative connectivity op-
tions. All of the previously existing services are also still in place, 
so users already familiar with accessing the terminal servers do not 
need to learn any new commands to perform their usual tasks. The 
newly implemented services are described below: 
Terminal Server Login 
It is now possible to login to the terminal server. This feature 
is currently used for diagnostic purposes, allowing CCSO staff to 
determine the port and server to which you are connected when 
you dial in. At the present time, terminal server login is strictly 
voluntary and unnecessary unless you are experiencing specific 
difficulties. 
The terminal server uses pb aliases and passwords for login 
purposes. To login, enter login at the terminal server prompt 
(mossberg>, terml>, or term2>). At the Usemame: prompt, 
enter your ph alias. You will then be prompted to enter your ph 
password For example: 
mossberg> login 
Username: 1-wardl 
Password: ph_pa••ward_for_l-wardl (password will 
not be echoed to the screen) 
mossberg> 
Once logged in, you can conduct your terminal server session 
as usual. The only difference is that your port and server connec-
tion will be recorded in a log that can be viewed by Network 
Operations Center (NOC) staff. If you have trouble and lose a 
connection, call the NOC at 244-1000. They will locate your 
session in the log and check the particular port and modem to 
which you were connected for hardware and/or configuration 
problems. 
Support for the XRemote Protocol 
An X 11 dial-up protocol is supported by the new terminal 
server software. At present, this protocol only works with NCO 
X Terminals and has not yet been fully configured on the terminal 
servers. Individuals interested in using XRemote should contact 
Matt Ward by e-mail at axzopss@uicvmc.bitnet. 
TN3270 Remote Login Now Supported 
The implementation of the tn32 70 remote login protocol is 
perhaps the most noteworthy addition to the list of new terminal 
server options. This utility permits users to establish true tn3270 
sessions with VMD and, more significantly, with the ffiM main-
frames on AISS's Administrative Computing Network, which 
were formerly inaccessible through the CCSO terminal server. 
Prior to the upgrade, the terminal server only offered 3270 
emulation for the CCSO mainframe VMD. The latter service was 
handled by a 3270 emulation device called the 7171, a piece of 
hardware hard-wired to both VMD and one of the terminal servers. 
To access VMD in full-screen mode, users typed the hostname 
vmdfs which piped the connection to VMD through the 7171 
terminal emulator. The 7171 can still be used in this manner, but 
continues to be limited to sessions with VMD. The new tn3270 
software on the terminal servers, on the other hand, allows users 
to connect to any IBM mainframe in the uiuc.edu and uic.edu 
domains, not just VMD. 
To use the tn3270 software, get to the terminal server prompt 
and then enter the terminal type used by your terminal emulation 
software by typing: term terminal-type IUJIM _of _terminal_type. 
Next, enter the command tn3270 followed by the name or IP 
address of the host to which you want to connect. For example, to 
open a tn3270 session with CCSO's VMD mainframe, you would 
type: 
mossberg> term terminal-type vt100 (currently vt100 
emulation is the default so this command 
is optional) 
mossberg> tn3270 vmd.c•o.uiuc.edu 
At this time, vt100 is the only terminal emulation defmed for 
the terminal servers' tn3270 software, and there is only one 
keymap. If you want to see the default keyboard map, enter the 
command show keymap at the terminal server prompt. The 
current keymap works well with VMD but is not entirely consis-
tent with the keyboard mapping expected by AISS mainframes. It 
is nevertheless serviceable for basic functions such as using the 
PROFS mail and calendaring features. CCSO would like feed-
back on what additional terminal emulations and keyboard maps 
are needed. The space for storing screen and keyboard maps is 
limited, so only those actually required by users will be added. If 
you use this service and need a different screen or keyboard map, 
send an e-mail request to Matt Ward at axzopss@uicvmc.bitnet. 
~~~ 
CCSO's Netnews Server 
Moves to UX3 
The primary Netnews server for UIUCnet users has been 
moved from ux 1 to CCSO' s recently acquired Sequent Symmetry 
computer, ux3. All of the client newsreader programs running on 
CCSO mainframes such as nn, rn, Xrn, etc. have already been 
reconfigured to access the new server. Although ux 1 will continue 
to run certain news server processes, as of May 15th it will no 
longer accept user connections. Newsreader client software in-
stalled on minicomputers, workstations, PCs and Macs should, 
therefore, be reconfigured to point to the new server on ux3 as soon 
as possible. 
Recontiguring Your Newsreader Software 
If your newsreader program accepts hostnames rather than IP 
addresses, use the name news.cso.uiuc.edu for the Netnews (or 
NNTP) server. The latter name is actually an alias that always 
(continued on page 9) 
University of Illinois 
UIUCnet 9 
The Campus Network A ril 1992 
netNEWS ••• 
(continued from page 8) 
points to the computer designated as the CCSO Netnews server (in 
this case ux3.cso.uiuc.edu), and the alias will continue to be valid, 
even if the Netnews server should be moved to yet another machine 
sometime in the future. Some newsreader software will only accept 
an IP address for the Netnews server. In such cases, use the IP 
number for ux3, 128.174.2.2. Unix system administrators running 
the nn newsreader on departmental minis or workstations should 
contact Paul Pomes (e-mail: paulp@uiuc.edu) for details on opti-
mizing nn by NSF mounting the index files produced by the 
nnmaster process. 
Why Ux3? 
The decision to move the Netnews server from ux 1 to ux3 was 
largely performance related. Ux3 is much faster than ux 1 for 
reading (retrieving) and posting news. This is because ux 1 served 
both as a news reading machine and as a primary news switching 
machine, meaning it exchanged articles with other Netnews servers 
throughout the state and COWl try. And, of course, ux 1 is also used 
regularly for a variety of non-news related functions by students, 
faculty, and staff. Underthecurrentarrangemen~ ux1 will continue 
to perform the news switching service, and ux3 will function as a 
dedicated reading machine. By distributing the news reading and 
switching processes between the two computers, the performance 
of both increases. Ux3 also has a larger spool area (550 megabytes) 
for storing news. This allows for the addition of new newsgroups 
that were excluded from ux 1 due to space limitations and for longer 
retention of existing articles. Thus, in the long run, despite the 
minor inconvenience of reconfiguring newsreader client software, 
end-users will benefit from the switch. 
-¢--¢--¢-
Network Design Office Has 
New Neigbbol's: CCSO Engineering 
One of the frrst signs of the recent merger of CSO and the 
Office of Telecommunications was the relocation of the Telecom-
munications Engineering group (now called CCSO Engineering) 
from University Inn to 1535 DCL, directly across from the Network 
Design Office. Both the NDO and the Campus Area Networking 
group have had a long-standing relationship with the telecommu-
nications engineers. Closer proximity to CCSO Engineering is 
viewed by all concerned as an opportWlity for increased coopera-
tion and easier access to the vital information the engineers maintain 
about the campus-wide voice and data communications infrastruc-
ture. 
What Does Wally Do? 
When CCSO Engineering began settling into their new office, 
many DCL inhabitants, unfamiliar with the mission of their new 
neighbors, wondered and occasionally uttered out loud, "What 
exactly does Wally [i.e., Wally Messner, manager of CCSO Engi-
neering] and his staff [Tim Murray, Harold Fetters, Randy Hall, 
and Karla Reinhardt] do?" Broadly speaking, Wally's group is 
responsible for the construction of the telecommWlications cable 
plant that exists on campus, a distribution system consisting of 110 
manholes, 90 miles of underground copper cable and 69 miles of 
fiber-optic cable serving over 22,000 stations. This involves many 
discrete, but related activities. Primary among them is the physical 
design or layout of in-building (inside plant) and inter-building 
(outside plant) telecommunications systems. Tim Murray, project 
engineer for the group, compares this process to the building of 
highways over which specific vehicles (hardware) powered by 
different fuels (software) ttavel. 
The CCSO Engineering group is principally concerned with 
the highways themselves, that is, the physical media (copper, coax, 
single and multi-mode fiber, etc.) over which telecommWtications 
data is transported. But in order to do their job successfully, the 
engineers must have a thorough understanding of what will be 
riding on top of those highways. Thus, they work closely with the 
networking groups on campus as well as those involved in the 
installation and maintenance of voice communications equipment 
to ensure that the roads they build will meet the campus voice and 
data communications needs of today and the future. 
Documenting Systems with AutoCAD Drawings 
CCSO engineers document the configuration and evolution of 
outside and inside plant telecommunications systems using the 
computer-aided design (CAD) software AutoCAD. Drawings of 
outside plant systems show the main wiring distribution centers 
(called nodes), the conduit paths that connect one node to the nex~ 
and the paths that connect the nodes to the various buildings they 
service. Inside plant CAD drawings are maintained for every 
campus building with twenty or more A-B telecommunications 
jacks (the University's standard dual jack configuration in which 
the so-called A-jack is used for telephone connections and the B-
jack is used or reserved for data communications/computer 
networkin&). The drawings of in-building commWlications sys-
tems consist of multiple layers. At the bottom layer is a footprint of 
the basic floorplan of the building. Another layer shows the conduit 
paths within the building and a third layer shows the building 
cabling distribution. As telecommWtications systems are changed 
or updated, ihe AutoCAD drawings are modified to reflect their 
most recent state. NOO staff rely heavily on CCSO Engineering's 
drawings to determine whether the existing cabling infrastructure 
is adequate or must be reinforced for the in-building network and 
whether and where special hardware will be required to handle 
distance problems. 
Developing and Enforcing Standards 
Another critical function of the CCSO Engineering group is the 
development and enforcement of standards for campus-wide tele-
communications systems. Their current standards, set forth in the 
1989 UIUC Building Standards, deal primarily with voice and, 
secondarily, data communications using the B-jack. The group is 
now in the process of revising standards to include specifications 
(continued on page 10) 
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U.lcoee to the ILLIHET Onl i ne Publ i c Access Oat......., 
ILLIHET On I ine i s a cotaiOQ for 110re than 888 I l l i no i s I i brar i es . 
To secrch all 988+ l i brar i es s i iM.IItaneousll,j, press the <EHTER> ke~,~ nooo . 
To s" a I ist of participat i nc;~ I i braries and I ibrOI"\j S\jSt-s, t\ll)t! the 
letter 0 and press the <EHTER> k..., . 
To secrch a spec i f i c I i braro,j, or I ibrOI"\j S\jSt-, t\ll)t! i ts scope 
code and press the <EHTER> k..., . _ 
T\ll)t! the letter I and press the <EHTER> ke~,~ for instruct i ons . 
l'tiL0817 ------- Press <EHTER> ke~,~ after lOOk i ng cho i ce ------------ IHTOIM11 
X - Exit I - Instructions 0 - Other Librar i es 
••> -
Figure 2: The /LUNET Online welcome screen. 
screen will present you with the option of selecting IBIS or 
IOMENU, the ILLINET Online Catalog. Both of these services 
function exactly as described in the Dec.91-Jan.92 issue of 
UIUCnet with one minor exception: When accessing IOMENU, 
you will initially be presented with a screen resembling that in 
Figure 2. If you press <enter>, a11800+ libraries in the state-wide 
library system will be included in your queries. To limit catalog 
searches to items on the UIUC campus, enter uc; or enter o to see 
a complete list of the other libraries you can search. From this 
point on, follow the on-screen instructions. For more information 
on accessing the library and public services available on the ACN, 
contact the AISS help desk at 333-3102. 0 
-Lynn Ward 
.··· ·.·· ·: .".;.:. 
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(continued from page 9) 
for the installation of coaxial cable, multi-mode fiber and single-
mode fiber. With these standards in hand, CCSO engineers work 
with architects, engineers, and outside contractors to make sure 
that new construction and remodelling projects conform to exist-
ing guidelines and take newer technologies (such as FDDI) into 
account in terms of the overall project design. When working 
with outside parties, engineers try to emphasize that investing a 
few extra dollars during the construction process to accommo-
date a building-wide fiber distribution can, in the long run, save 
considerable amounts of money, especially when compared to 
retrofitting the same building for fiber sometime in the future. 
The CCSO Engineering group also works with outside 
agencies such as the City of Urbana to make sure that all 
installations conform to city engineering codes. Where two 
different standards exist (one for the city and the other for the 
university) generally the more stringent specification is applied. 
In Summary 
To be sure, these few brief paragraphs have done little more 
than scratch the surface of the many complex roles played by the 
CCSO Engineering group. But for those curious about the new 
occupants of a space in DCL previously used as a storeroom for 
defunct computer equipment and unwanted furniture, perhaps this 
article sheds at least some light on what Wally does. In any case, 
the NDO and other units in CCSO would like to take this oppor-
tunity to sincerely welcome their new neighbors. 0 
-Lynn Ward 
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Some New and Little-known IIDihlacts 
about IIDihl, the CCSO Nameserver 
Two and a half years have passed since the ftrst feature article on the ph Nameserver database appeared in the UIUCnet 
newsletter (see Finding an E-Mail Address in the October 1989 
issue, vol. 2 #5). Although much of the infofDlation in that original 
article still applies, many changes and additions have been made 
to the Nameserver, both in tefDls of the data it contains and the 
features of the various client programs that access the data. The 
purpose of this article is, thus, not so much to provide a compre-
hensive step-by-step tutorial on how to use ph-such infofDlation 
can be found in the ph online help files as well as in CSO User 
Guide #200: The CSO Nameserver ('Ph ') and The Computing 
Handbook for Students (and Everyone Else)-but rather to cover 
material that either post-dates, supersedes, or was never included 
in the latter documents. Also discussed in the followingphact list 
is infofDlation that, while not necessarily new, is not widely 
known even by regular users of the ph utility. 
infofDlation found in the campus phone book, ph holds all kinds of 
other useful data including the complete University Timetable for 
the fall, spring, and summer semesters; a guide to local restaurants; 
area codes for major cities and regions in the U.S.; weather 
conditions and forecast information for many Illinois cities and 
larger metropolitan areas throughout the country; and special 
entries created on request such as organizations within depart-
ments and student clubs and organizations. Every infofDlation 
category in the ph database is easily accessible through the ph 
client programs available on CCSO mainframes and from client 
software that you can install on your desktop computer. For more 
information on ph client software for desktop computers, see 
JP>ftnact #8. The sidebar on page 3 shows how to query ph for each 
specific infofDlation category. 
JP>llnact #2 : The data for each information category 
in the ph database comes from a different source 
JP>llnact #1: The ph database contains many different and is updated at different times. 
categories of information. Faculty/StaffData: Faculty/staff information is provided by 
In its original incarnation, the ph database was essentially an the University Payroll Office and consists primarily of name, title, 
electronic version of the Student/Staff Directory (the campus and home/office addresses and phone numbers. Like the printed 
telephone book). Today, in addition to copyofthecampusphone 
the student, staff, and academic unit • File Edit ProHy Windows book, ~ 1 I taff · fi ~IDQ~~~~~~~~~JQ~ue~r]}yl~~~~~~~~~iE!l~ll taco ty s m or-
mation in the ph database 
I .... u_o_r_l_m_n_oi_s _ot_u_r_bo_n_o_-c_h_o_m..;..p_al"""gn ___ •__.l 1 ns . u i uc: . edu is updated once a year, ti File Edit .aJ~~ Windows 
;;O uiutnet ~ 1-ward 1 (login I._ II_TI~n _war_d _______________ ...JI ( Dolt J during the month of No-
D Show Field Info I P'! ;,;a :. Fi.;,!.:i I ~ There--· 5 -t.ches to \,jOUr reqYeSt. . ;Q vember. All personal ph 
alias : 1-ward1 ---al-ia-5:-,_;,;;;;;------------- entries, however, can be 
=~.,=:.~':':'c:o~::~edu na.e : IKird lynn e hal~ manually updated at any 
..a i I : IK!rdtux 1 . cso . u i uc: . eciJ 
phone : <217> 244-0081 phone : <217> 244-ooe1 time during the year to 
offl~ : (217) 244-0081 address : 1:141 del, MC 250 
~: (217) 3~-8389 : 1304 • springfield reflectchangesinpersonal 
fax : (217> 244-7089 : ~rbona, II 01801 
peNIQner'IL+lhone : (217) 355-8389 depart--.t. : COilpUting Mrvices office or professional infofDla-
addl"esS : 1541 de I , I1C 2:10 t i t le : res Pf"Ogr'c-.llr 
1304 11 spr i ngfield ___ ~~.:._::~~-=-~~~---<~-~~-------- tion such as a new home 
l.rbana, II Ot80t al las : r-uard ffi h be 
off i ce...oddress : 154 t de I, MC 256 na.e : IKird IKir j or i e I \11'11'1 Or 0 lee p One nom r 
1304 II SPf" i ngf i eld CW'f"iCUIUII : eba4 :ri: and/or address. 
~.rbona, i I 01801 phone : <217) 384-o98t v 
off~:;~=!: ~ 2012 l akev i ew dr [12] 
cha.pa i gn , i I 01820 
periiCII'len t...oddress : 26 12 I ak.ev i ew dr . 
c:h<mlpa i gn , i I 01920 
Figure 1: John Norstad's Ph for the Macintosh 1.0.2; login and 
query windows. 
Student Data: The student infofDlation in the ph database 
comes from the Office of Admissions and Records. Anyone who 
is taking a class at the University is listed in the ph database along 
(continued on page 2) 
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with his/her phone number, address, curriculum, and, in the case 
of undergraduates, high school. Student data is .updated four times 
a year: January, June, September, and October. Students, faculty, 
and staff who have left the University remain in the ph database for 
a grace period of one year. Such entries are purged during the 
October update. 
By default, the update process that occurs once a year for 
faculty/staff and four times a year for students overwrites the 
contents of certain fields in the ph database with information 
provided by Payroll and the Office of Admissions and Records. If 
you have customized your ph entry and do not want your modifi-
cations to be overwritten during an update, enter a text string into 
the no_update field of your ph entry. The presence of any data in 
the no_update field will prevent all but the name and curriculum 
fields from being updated (the latter two fields are always updated 
and are, in any case, not changeable by the owner of the entry). 
Important Note: Updating your ph entry does not update the 
information held by the Office of Admissions and Records or 
Payroll. Changes in personal information are processed with the 
latter offices by ftlling out the appropriate forms. 
Timetable Data: The University Timetable information in 
the ph database is provided by the Office of Facility Planning and 
Management. The timetable in the database is identical to the 
printed version and is searchable both by course number and words 
found in course titles. The fall timetable is available in early 
March, the spring timetable comes online in early October, and the 
summer timetable is available in the middle of February. 
Restaurant Data: The local restaurant guide was originally 
assembled and updated by former CCSO programmer and consult-
ant Daniel Pommert. The guide has not been updated since 
summer 1991 and will be removed from the ph database in fall of 
'92 unless someone volunteers to maintain it. 
Area Code Data: Telephone area code information in ph 
comes from an old, pre-existing dataset and is only sporadically 
and haphazardly updated. 
Weather Data: Ph weather information is downloaded over 
serial lines from a commercial service. The data is fed to a CCSO 
computer and is the source for several weather-related services 
provided by CCSO including the wxmap program (a utility for 
producing graphical weather information on X -terminals), the GIF 
weather map archive, and the weather information in ph. Weather 
information is updated in real-time as it arrives on the data feed. 
JP>Ilnact #3: End-users are responsible for the accu-
racy of the contents of their own ph entries. 
With the exception of the basic data provided by Payroll and 
the Office of Admissions and Records (and additional information 
managed by CCSO), end-users are entirely responsible for the 
content of the other fields in their personal ph entries. The field 
with which users should be most concerned is the email field. The 
email field tells other users how to reach you by electronic mail 
and is also used by the campus electronic mail delivery service. 
Since many UIUCnet users and individuals at other institutions 
rely on ph to get e-mail address information for people they need 
to contact on campus, it is especially important that the email field 
be ftlled in and kept up to date. 
There are a variety of options for updating the email and other 
fields in your ph entry. First, you can go to the CCSO Accounting 
and Distribution Office at 1420 DCL. By presenting your valid 
university ID to the staff at this office, you can obtain your ph 
password so that you can modify your ph entry yourself (for more 
information on ph passwords, see the March 1992 issue of 
UIUCnet, vol. 5 #2). While at the Accounting and Distribution 
Office, you can also ask a staff member to change the contents of 
specific ph fields for you. Second, you can give your local 
network administrator proxy rights to your ph account so that slhe 
can change your ph entry at your request (see JFI!nact #7 for more 
information on proxy rights). Finally, if you fmd the process of 
editing your ph entry too cumbersome using the ph clients 
available on the CCSO mainframes, you can obtain a client 
program designed to run on your desktop computer. Such clients 
are generally easier to use than their mainframe equivalents, but 
require a direct connection between your computer and the 
campus network (as opposed to a modem connection through the 
terminal server). 
JP>Ilnact #4: Ph electronic mail address information 
for faculty and staff is now published in the paper 
version of the campus phone book. 
This year's Student/Staff Directory is the frrst to list e-mail 
address information for faculty and staff. The e-mail addresses in 
the directory are taken directly from the ph database and, there-
fore, are only given for those individuals whose email field in the 
ph database contains an electronic mail address. Thus, even if you 
have an e-mail account, but have not entered your e-mail address 
in your ph entry, it will not show up in the printed version of the 
campus phone book. 
The e-mail addresses listed in the Student/Staff Directory can 
take two forms. The default format for the address is your-
ph_alias@uiuc.edu (e.g., 1-wardl @uiuc.edu). The alternative 
format gives the specific account and host on which you receive 
e-mail and is identical in content to the email field of your ph entry 
(e.g., ward@uxl.cso.uiuc.edu). Thedefaultform, which uses an 
alias-based address, is generally preferable because, as long as 
you keep the email field in your ph entry current, your electronic 
mail will always be routed to the correct machine, even if your 
specific e-mail account changes. 
(continued on page 4) 
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Extracting Information from Ph 
Using the ''Type'' Field Specifier 
Introduction 
When a ph query is executed without any field specifiers, ph 
searches the entire database for all entries whose name and/or 
nickname fields match the query expression. In most cases a 
simple query expression will deliver the desired results. For 
example, the query ph lynn ward yields information on the four 
people in the ph database whose name and/or nickname fields 
contain the character strings lynn and ward (in any order). 
However, occasionally a simple expression can produce too 
many matches, several or many of which may have nothing to do 
with the data type for which one is searching. For instance, the 
expression ph english displays the names of six people whose 
last name is English, the names of two campus units (Division of 
English as an International Language and the Department of 
English), and the titles of 59 courses in the University Timetable. 
In such cases, it is often helpful to narrow down the search by 
specifying the type of information in which you are interested. 
This can be done by including the type field specifier in your 
query expression. The general syntax for using the type field 
specifier is: ph type=data_type query expression. The 
following data types can be used in a query: 
fl' person - Information about a human being. 
fl' unit - Information about a campus unit (e.g., department). 
fl' areacode - Information about a telephone area code. 
fl' food - Information about a Champaign-Urbana restaurant. 
fl' phone - Anything a reasonable person might expect to see 
in a phone book. The "phone" type covers the following 
other types: "person," "unit," "areacode," and "food." 
fl' weather - Information about current weather conditions. 
fl' timetable -The current UIUC course timetable. Also listed 
under types "fall," "spring," and "summer." 
In the case of the ambiguous example given above (i.e., ph 
english), using the type field specifier would only display those 
records matching the data type indicated. For example, if you 
were only searching for the entries of persons with the name 
"English," you could use the expression ph type=person english. 
The following examples demonstrate how to extract specific 
types of data from the ph database. (Some ph clients may not 
require the initial ph command when executing the query.) 
To extract information on a person from ph: 
syntax: ph type=person namel [name2 name3 ... ] 
example: ph type=person stanley ikenberry t 
To extract information on a campus unit from ph: 
syntax: ph type=unit name (or partial name) of unit 
example: pb type=unit agriculture -
To extract information on a telephone area code 
from ph (The area code database does not include every city 
in the U.S. If no matches are found using the name of a city, try 
entering the name of the state and the area codes for the major 
regions in the state will be displayed): 
syntax: ph type=areacode name of city (or state) 
examples: ph type=areacode san francisco 
ph type=areacode california 
• To extract information on a local restaurant 
from ph (If you already know the name of the restaurant you 
want to locate, use the food field specifier followed by all or 
part of the name of the restaurant. If you want to locate all 
restaurants that serve a certain type of cuisine, include the 
other field specifier to indicate the type of food in which you 
are interested. In the latter case, you must also either give a 
name or indicate one of the four types of eating establishments 
used in the nickname field of the database: restaurant, bar, 
pizza, or tavern. For more information on the subtleties of 
· extracting restaurant data from the ph database, consult ph's 
online help): 
syntax: ph type= food [ other=type of foodj name (or type) 
examples: ph type=food yen ching 
of eating establishment ' , 
ph type=food other=chinese restaurant 
To extract weather information from ph (Ph can 
display weather condition information for many locations 
throughout the state and country. It also offers some special 
options for local weather information. Weather conditions for 
a particular location are requested by including one of the three 
letter city codes listed below in the query): 
ALN 
ARR 
BLV 
BMI 
BOS 
CGX 
CMI 
CMX 
cou 
CPS 
DEC 
DPA 
Alton 
Aurora 
Belleville 
Bloomington 
Boston 
Meigs 
Champaign 
Houghton 
Columbia 
East St. Louis 
Decatur 
Dupage 
Ph Weather City Codes 
DSM DesMoines 
FNT Flint 
GBG Galesburg 
IND Indianapolis 
JFK NewYork 
LAX Los Angeles 
MDH Carbondale 
MOW Midway 
MLI Moline 
MMO Marseilles 
MSN Madison 
MSY New Orleans 
MWA 
MVN 
NBU 
ORD 
PIA 
POX 
RFD 
SFO 
SPI 
STL 
SYR 
UIN 
(continued on page 14) 
Marion 
Mt. Vernon 
Glenview 
Ollcago O'Hare 
Peoria 
Portland 
Rockford 
San Francisco 
Springfield 
St. Louis 
Syracuse 
Quincy 
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The form that the address takes in the Student/Staff Directory 
depends on the contents of the paper field in your ph entry. If the 
paper field is left empty, the default format (your-
ph_alias@ uiuc.edu) will be listed in the directory. If you enter the 
word specific into the paper field, your specific e-mail address will 
be printed. Finally, if you want to prevent your e-mail information 
from appearing in the Student/Staff Directory altogether, you can 
enter the word no in your paper field. 
JP>lhlact #5: Ph entries can now be edited on VMD. 
Initially the ph client on the IBM mainframe VMD did not offer 
the same functionality as the Unix client. Noticeably lacking was 
the ability to modify one's own ph entry directly from VMD. Ph's 
edit command has since been enabled in the CMS client, and it is 
now possible to edit ph entries on VMD. To do so, enter ph's 
interactive mode by typing ph at the VMD ready prompt. You 
should see the Ph status screen and a PH> prompt. Login to ph by 
typing: loginyour-ph_alias (fllling in your actual ph alias for the 
variable your-ph_alias). You will then be prompted to enter your 
ph password. Enter your ph password (it will not echo to the 
screen). To see the current contents of your ph entry, enter me. All 
of the fields in your entry that contain data will be displayed. To edit 
an existing field, type editfieldname (filling in name of the field 
you want to edit for the variable .fie ldname ). You will then be placed 
into the XED IT text editor and the contents of the specified field 
will be displayed. Edit the information as desired, save your 
changes and exit XED IT (for more information on using XED IT, 
pick up a copy of the manual CMS at UIUC, available at the CCSO 
Accounting and Distribution Office, 1420 DCL, or use VMD's 
online help facility). You should then see the message: 200:1 entry 
changed. To verify the change, type the me command again. 
To add anew field to your ph entry from VMD, follow the same 
procedure, this time using one of the ph database's many predefined 
fields. To see a list of all ph fields, enter the command fields while 
in ph's interactive mode. A list of fields will be displayed and each 
field will have two lines associated with it. The frrst line lists the 
attributes of the field and the second briefly describes the type of 
information the field is intended to hold. Any field that has a 
change attribute can be added to your ph entry. For example, to add 
a fax field with your fax phone number to your ph entry, type edit 
fax at the PH> prompt. Once again, you will be placed in the 
XEDIT editor where you can add a new line, type in your fax 
number, and save the information. 
JP>lhlact #6: Ph can be used to query ph servers at 
other universities. 
Many other universities have adopted the ph program to 
maintain their own student/staff directory and e-mail routing infor-
mation. Several ph clients are capable of querying these remote ph 
Nameservers for name, phone number, address, and e-mail address 
information. To see a current list of ph servers and associated sites, 
query our local ph server using the command ph alias=ns-servers. 
The list of ph sites and servers at the time of this writing was: 
University 
U of Illinois at Urbana-Champaign 
Northwestern University 
Eastern Illinois University 
Princeton University 
Texas A&M University 
University of Arizona 
University of Chicago 
University of Florida 
University of Laval, Quebec, Canada 
University of Minnesota 
University of Utah 
University of Waterloo, Ontario, Canada 
University of Wisconsin at Madison 
University of Iowa 
Roskilde Universitetscenter 
Notre Dame University 
Brown University 
Ph Server 
ns.uiuc.edu 
ns.nwu.edu 
ux l.cts.eiu.edu 
princeton.edu 
ns.tamu.edu 
ns.arizona.edu 
prism.uchicago.edu 
ns.eng.ufl.edu 
ns.gel. ulaval.ca 
ns.acs.umn.edu 
ph.cc. utah.edu 
ns. waterloo.edu 
wisc.edu 
ns.uiowa.edu 
ns.ruc.dk 
ns.nd.edu 
ns.brown.edu 
Not all ph clients have the ability to query remote servers and 
the method of doing so varies from client to client. To query another 
server using the Unix, DOS (pcph), or VMS client, get to the 
command prompt and use the syntax: 
ph -s sener.name query _expression. 
For example, to locate directory information on the early music 
scholar Margaret Bent at Princeton University, one would type the 
command: ph-s princeton.edu margaret bent. The query will be 
directed to the ph server specified after the -s option (Princeton 
University in the latter example) instead of our local ph server. 
JP>lhlact #7: Network administrators can make ar-
rangements to have proxy rights to the ph entries of 
their end-users. 
To facilitate the process of keeping ph entries (and email fields 
in particular) up to date, CCSO now offers proxy rights to network 
administrators so they can systematically enter e-mail information 
into the ph database for their users and make other modifications 
upon request. 
Network administrators who wish to obtain proxy rights for a 
group of users should send an e-mail request to s-domer@ uiuc.edu. 
The request should contain the administrator's own name and ph 
alias and a list of ph aliases for the entries to which s/he wants to gain 
proxy. Once proxy rights to a ph entry are granted, the administrator 
can edit any changeable field in the entry. 
Note: It is incumbent upon the administrator to get permission 
from his or her end-users before requesting proxy rights from 
CCSO. If, as an end-user, you are uncomfortable with the possibil-
( continued on page 5) 
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ity of another person accessing your personal ph entry, you can 
explicitly deny all proxy rights by entering the text no! into your 
proxy field. 
The method of editing an entry for which one has proxy varies 
from one ph client to the next. On Unix machines there are several 
methods of which the following is perhaps the most direct. Enter 
ph's interactive mode and login as yourself. Verify the contents 
of the entry that you want to modify by using the command: 
ph alias=alias_of_entry_to_he_edited 
To edit a specific field in the entry, use the syntax: 
edit fkldname alias_of_entry_to_he_edited 
For example, to edit the email field of a user with the alias t-jonesl, 
enter the command: edit email t-jonesl. The edit command will 
invoke the default text editor, usually vi, and the contents can be 
filled-in or modified and then saved. 
Network administrators who would prefer not to bear the 
burden of managing multiple ph entries, but nevertheless want to 
have their users' email fields filled-in or updated, can send a list 
of ph aliases and associated e-mail addresses to 
s-dorner@uiuc.edu. The e-mail addresses in such a list should be 
in the format user@fuUy.quaUft.ed.domain.name (for example, 
ward@uxl.cso.uiuc.edu), rather than an alias-based address 
such as 1-wardl @uiuc.edu. 
IPilnact #8: Ph client software is available for many 
different computer operating systems and platforms, 
including the Macintosh and PC (DOS) compatibles. 
Ph client programs permit users of desktop computers and 
workstations connected to unJCnet to access the ph Nameserver 
without logging on to a CCSO mainframe. These programs 
provide convenient access to server data without requiring any 
special knowledge of an unfamiliar operating system or text 
editor. At least one ph client program is available for each of the 
desktop platforms commonly found on the unJC campus. A table 
of ph clients listed alphabetically by platform/operating system is 
given on page 6. The table gives the name of the client program, 
its anonymous ftp location, the name of the directory in which it 
resides, and the filename(s) of the program and documentation. 
VMS-PH and PCPH. Vms-ph (for VAX computers running 
the VMS operating system) andpcph (for PCs running PC- or MS-
OOS) are ports of the original Unix ph client and operate almost 
identically to it. Like the Unix client, vms-ph and pcph accept 
queries from the operating system prompt (command-line mode), 
supporting most or all of the options listed in the Unix man page 
(the Unix online manual) for ph. Both are also capable of taking 
the user to the ph> prompt for interactive sessions with the ph 
server (interactive mode). Interactive mode can be used for simple 
queries, but is more commonly used for changing one's own ph 
entry or an entry for which one has proxy. 
DOS users will appreciate the fact that pcph can be configured 
to use any standard text editor such as PC-Write, QED IT, EDUN, 
etc. Unfortunately, although pcph is in the public domain, the 
commercial package PCffCP must be installed in order for pcph 
to run. Thus, this ph client for DOS can only be used by individuals 
and departments who have purchased a license for FIP Software 
Inc.'s PCffCP product. (PCffCP Plus, a robust set ofDOS-based 
TCPIIP utilities, is available through a CCSO site-license at a cost 
of $115.00 per workstation. An information packet on the soft-
ware is available at the CCSO Resource Center in 1420 OCL.) 
Ph 1.0.2 for the Macintosh. Written by John Norstad of 
Northwestern University, Ph 1.0.2 for the Macintosh is one of the 
most intuitive and powerful desktop ph clients available. When 
first invoked, the Mac client presents the user with a Query 
window (see Figure 1 on page 1 ). The name of the default server 
is displayed in the upper left, and below it is an empty field into 
which a standard ph query can be entered. Pressing the return key 
or clicking on the Doit button returns the result of the query in the 
body of the window. The default server can be temporarily 
changed by moving the pointer to the name of the default server, 
depressing the mouse button (which then opens a pull-down menu 
of servers), and selecting the desired server. It is also possible to 
change the name of the server to which the client defaults on start-
up by choosing the Change Default Server ••• option under the 
File menu. 
Any user can easily access and edit his or her own ph entry by 
selecting the Login ••• option under the File menu. Once logged-
in, all fields (both empty and full) are displayed in a login window. 
True to Macintosh form, editing the contents of a field involves 
selecting and deleting any existing text and replacing it with new 
text. To fill in an empty field, simply place the 1-beam pointer in 
the empty field and click once so that an insertion point appears. 
Then type in the desired text. Changes to the entry can be saved 
by selecting Save Ph Record under the File menu or clicking on 
the close box in the login window and selecting save. 
The Proxy menu makes administering multiple ph entries a 
snap. A network administrator who has logged into ph with 
Norstad's Macintosh client can see a list of the aliases for all the 
entries to which s/he has proxy by opening the Proxy menu. Any 
or all of the entries listed can be edited in the manner described 
above by pulling down the Proxy menu and selecting the entry to 
be changed. 
Ph for the Macintosh comes with complete documentation 
and, although copyrighted, is available free of charge. 
XPH 2.3. Xph, modelled on the Macintosh client, is available 
from the University of Florida. Like the Mac client, this X 
application allows the user to select the default server from a menu 
and login 'to a local server to make changes to one's own entry. 
. (continued on page 6) 
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Presently the software is in a beta testing phase and is extremely 
unstable. A quick test-run here at UIUC revealed several serious 
problems including the inability to handle output correctly or 
accept a login, despite the presence of a login menu option. Since 
the login option was not functioning at the time of review, it was 
impossible to evaluate the record editing capabilities of the 
client. Program author Bradley Spatz promises that a future 
release will include full-page record editing and hero mode 
functionality (the granting of special functions and privileges to 
individuals designated as ph administrators). Once the current 
bugs have been ironed out, this client holds much promise for X 
users. 
NeXT Ph. NeXTPhversion2.04,liketheMacandXclients, 
offers an intuitive graphical environment for querying ph serv-
ers. The user can choose to enter a standard ph query into a query 
box or execute a field search. The field search option presents 
a list of all of the fields that could potentially bold data. The user 
must enter data into the box of at least one indexed field (bullets 
Mac includes a ph client that allows users to extract, copy, and 
paste information from the ph database into electronic mail 
messages. NuPOP, an excellent text-based POP mail client for 
the PC, also has a ph client with similar copy and paste capabili-
ties. NuPOP is still in beta release, but is fairly stable and can be 
downloaded from Northwestern University's anonymous ftp 
server casbah.acns.nwu.edu. It is located in the directory pub/ 
nupop. 
The server-client-based, distributed information search and 
retrieval system known as Gopher also supports ph queries. 
CCSO' s local Gopher server provides access to all Internet sites 
running the ph server program, and most Gopher clients include 
a utility for querying these servers. Gopher clients for the 
following desktop platforms can be obtained from 
boombox.micro.umn.edu in the directory pub/gopher: Macin-
tosh, PC (DOS), VMS, NeXT, Unix, and X. If you would like to 
know more about what Gopher is and bow it works, consult the 
May 1992 issue of CCSO's Updates newsletter, vol. 3 no. 4. 0 
-Lynn Ward 
. . . . . 
appear to the left of the names of 
indexed fields) and can then fill in 
none, one, or more of the remain-
ing field boxes. A Return Fields 
box allows the user to determine 
which fields will be displayed for 
the entries that match the query. 
There are three Return Fields op-
tions : 1) All (displays all fields, 
even those that are empty), 2) De-
fault (displays fields based on the 
ph server defaults), and 3) Specific 
(permits the user to select the fields 
to be displayed from a check-box 
menu). The NeXT Ph client pro-
vides a powerful and easy-to-use 
searching tool for the ph database. 
Unlike the other clients mentioned 
thus far, however, it does not offer 
login and record editing capabili-
ties. 
::: Ph clierifSoftware Inforrnation · 
Other Clients. In addition to 
the dedicated ph clients described 
above, there are several publicly 
available applications that incor-
porate a ph client into software 
whose primary purpose is deliver-
ing a different network service or 
group of services. For example, 
Eudora, Steve Domer's widely 
acclaimed POP mail client for the 
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UIUCnet Reader Survey Results 
A reader survey was distributed with the February 1992 issue of UIUCnet. Just under 600 surveys (591 to be precise) 
were returned, representing roughly 20% of the total UIUCnet 
mailing list. While it is impossible to know whether these 591 
readers accurately reflect the viewpoint of the other 80%, the 
consistency of responses to certain questions on the survey might 
indicate that, at least regarding some topics, this sample group is 
representative of the readership at large. 
Before presenting the raw data, I would like to make a few 
comments about the survey and the manner in which it will 
affect-and, to a certain extent, already has affected-the future 
direction of the UIU Cnet newsletter. I think it is fair to say that the 
overall reaction to the newsletter was very favorable. Most 
respondents, for example, found the content of UIUCnet to be 
balanced, interesting, useful, or some combination of the three 
adjectives. Only 11 individuals (just over 1%) indicated that the 
newsletter content is "too basic", while 91 respondents (or roughly 
15%) felt that UIUCnet is "too difficult to understand" (although 
many qualified the latter response with phrases like "some ar-
ticles" or "sometimes"). 
Unfortunately, the UIUCnet newsletter simply cannot be 
all things to all readers. Much of the writing is admittedly and 
intentionally geared toward users with at least some familiarity 
with standard TCPIIP networking tools (e.g., telnet and ftp) and 
terminology. Beginners are encouraged to turn to publications 
like the CCSO User Guides, the CCSO Computing Handbook 
for Students (and Everyone Else), the NUSIRG guide described 
on pages 12 and 13 of this issue, or other 
similar publicly available documen-
tation for basic 
infonnation on 
UIUCnet and Internet 
services. Advanced 
users wishing to 
know more about 
low-level netw<Xidng 
protocols and other technical topics can consult the many 
conference proceedings, technical reports, monographs, and 
document series devoted to networking. RFC 1175-an 
annotated list of bibliographies, books, conferences, glossa-
ries, guides, newsletters, reports and papers, etc. devoted to 
TCPIIP networking-provides an excellent point of departure 
for acquainting oneself with the standard literature on the 
TCPIIP protocols and internetworking. The entire Request for 
Comment (RFC) series including the latter document is 
available for download from uxc.cso.uiuc.edu in the RFC 
directory. (The authoritative source for RFC's is the anony-
mous ftp server nic.ddn.mil in the directory rfc.) 
Most Popular Article Types 
Of the article types currently found in the newsletter (see 
question 10 on page 9), readers indicated that they would like to 
see Tutorials on how to use campus network services featured 
most frequently (many respondents also indicated a desire for 
more "how to" articles in the optional comments section of the 
survey). Description/tutorials on Internet services and Cam-
pus network news items were also especially popular topics. 
But the fact is, for every article type listed under question 9, there 
were no fewer than 104 individuals who classified the category 
as either "very interesting" or "somewhat interesting." It is thus 
unlikely that any particular article type will disappear from the 
newsletter entirely. However, in the future, readers can expect 
that greater emphasis will be given to those categories that 
appealed to the largest number of respondents. 
Diversity of the UIUCnet Audience 
If there is one point the survey brought home especially 
clearly, it is the increasing diversity of the UIUCnet audience. 
Respondents included undergrad and graduate students, secretar-
ies, administrators, faculty in all fields, and academic professionals. 
Many subscribers have advanced computing skills and technical 
expertise, while many others are just learning how to use their 
desktop computers and various campus network resources. 
Equally diverse are the computer platforms on which these 
readers work. Seventy-two percent of the respondents have a PC 
or compatible on their desk and almost 38% have regular access 
to a Macintosh. Unix workstation and X-terminals are used by 
almost 30% of the respondents. Roughly 9% use a dumb terminal, 
usually in combination with at least one other type of desktop 
computer. (Since some readers indicated 
that they have access to two, three, or even 
four different desktop platforms, the per-
centages Just given add up to a number 
greater than 100. They were derived by 
dividing the total number of responses for 
each platform by the total number of sur-
veys [591].) 
UIUCnet Will Have a "New Look" Next Fall 
The question of how to design and prepare a networking 
newsletter that meets the needs of such a varied group of subscrib-
ers is one that has plagued me from the outset of my editorship. 
Regardless of what changes are made to the format and content of 
UIUCnet, there will always be those readers for whom a particular 
article or issue is too basic, too technical, of little relevance, or 
simply unappealing. In the comments section of the survey, one 
(continued on page 8) 
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respondent made an extremely useful suggestion that I had already 
been considering for quite some time-that is, to provide visual 
and verbal cues about the content of each article so that readers can 
determine, at a glance, whether specific articles will be of interest 
to them. To this end, the UIUCnet newsletter will have a new look 
this fall. Icon bars will be used at the beginning of each article to 
identify the audience and computing platform(s) for which the 
article is targeted. Additionally, all articles will be classified under 
regular column titles such as Campus News, National News, 
Internet Treasures (articles on services and resources available 
on the Internet), Net Tips (quick tips and tutorials), and so on. I 
hope these changes will help readers quickly assess the relative 
usefulness of a given piece. 
Reader Comments 
Several suggestions from the comments section of the survey 
have already been fully or partially implemented. In February, I 
started indexing all back issues of UIU Cnet with plans to distribute 
a cumulative index. The many requests in the survey for just such 
an index inspired me to complete the project. All subscribers 
should have received a copy of the index last month. Additional 
copies are available on request. From now on, the index will be 
maintained and distributed annually. 
Many readers also suggested that the newsletter be distributed 
electronically. Work is underway to make all past, present, and 
future issues of UIUCnet available via anonymous ftp. ASCII 
versions of volumes4 and 5 are now available on ux1.cso.uiuc.edu 
in the directory doc/net/uiucnet. They can also be read online 
and/or retrieved by accessing the CCSO Gopher server (for more 
information on Gopher, see the May issue of the CCSO Updates 
newsletter, vol. 3 no. 4). 
The comments -section also gave readers an opportunity to 
express their gratitude and praise or vent their frustration towards 
the UIUCn-et publication and CCSO services in general. The 
commentsofferedby157respondentsaretoolong(andrepetitive) 
to reprint in this newsletter. Suffice it to say, for every opinion, 
there was a counter-opinion. 
Survey Figures 
For those interested in the raw survey data, the original 
questions and totals for each possible response are given below. 
.Because many of the 591 respondents did not answer every 
question and many questions invited more than one response, the 
grand total for each question is often considerably less or greater 
than 591. 
(Sincere thanks to all those who took the time to provide me 
and-other interested CCSO staff with this invaluable feedback! -
L.W.) 
General User Information: 
1. What kind of desktop computer do you use regularly at 
work (please check all that apply)? 
427 IBM PC, PS/2 or compatible 
223 Macintosh 
148 Unix Workstation (Sun, NeXT, HP, etc.) 
27 X-terminal 
54 Terminal attached to a mini or mainframe host (e.g. IBM 
3270, DEC VT100, Tektronix 4010, etc.) 
14 other 
0 don'tknow 
2. Is your building connected to the campus network 
(UIUCnet)? 
481 yes 
74 no 
20 don't know 
3. Is your desktop computer attached to the campus network 
(UIUCnet)? 
423 yes 
132 no 
15 don't have a desktop computer 
11 don't know 
4. Do you ever use a modem to access the network or one of 
its mainframes (please check all that apply)? 
213 yes, from campus (office, lab, etc.) 
327 yes, from home (private residence, dorm, etc.) 
158 no 
4 don'tknow 
5. On which campus mainframes or minis do you have 
accounts that you use regularly (please check all that 
apply)? 
112 uxa 
158 uxl 
71 uxh 
185 vmd 
137 PROFs (uicvmc/uicmvsa) 
128 other 
59 none 
14 don'tknow 
6. Are you responsible for managing your building's 
network(s) or a group of computers within your building? 
148 yes 
406 no 
(continued on page 9) 
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7. Please indicate the frequency with which you utilize each 
of the following services available over the campus network? 
~ 
a; 
c 
>- 0 
::sz ·u; .._ >- I as CD :a () ~ () c 3: 0 z 
452 47 49 30 
5 23106 374 
41 137 252 102 
71 98 232 146 
28 42 209 252 
Electronic mail 
GUIDE (menu-driven UIUC information 
service on uxa) 
LCS gated or 10 Plus (online library catalog) 
Ph (online campus phone book) 
Other Ph services (weather information, 
area code directory, local restaurant guide, 
university timetable) 
8 35 159 332 OED2 (online Oxford English Dictionary) 
128 53 71 282 Netnews (Unix bulletin board service) 
14 96 109 375 Electronic mail to fax gateway 
205 78 109 155 Telneton-campus (high-speedremotelogin 
to campus mainframes) 
55 68 162 259 Telnetoff-campus(high-speedremotelogin 
to computers at other universities and/or 
other locations on the Internet) 
101 129 163 153 Ftp (transferring files between campus 
mainframe(s) and your desktop computer) 
30 107 216 194 Anonymous ftp (downloading files from 
ftp archive sites to your desktop computer 
or mainframe account) 
4 3 30 490 liN (IBM Information Network) 
76 21 -53 393 AISS services(accessingtheAdministrative 
Computing Network) 
17 12 47 449 Accessing PLA TO/NovaNET 
About the UIUCnet Newsletter: 
8. What do you do with the UIUCnet newsletter when you 
receive it (please check all that apply)? 
175 read it from cover to cover 
411 read only the articles of interest 
60 give it to someone else to read 
282 ftle it for later referral 
49 throw it away 
9. Please rate the following article types commonly found in 
UIUCnet in tertm of their interest/relevance to you and 
your work. 
CJ) 1ii CJ) >- CJ) :§~:a =:S -en :i:cn ascn_cn ~! ~! .§! 0! 
CD .! 0 .! .5 .! 0 .! 
>£en£ ::E£ z£ 
373 161 33 8 A. Tutorialsonhowtousecampusnetwork 
services 
282 225 55 6 B. Campus network news items 
(announcements about new services or 
changes to existing ones) 
98 240 192 38 C. Reviews/descriptionsofpopularnetwork 
software 
103 230 189 32 D. Announcements of new software 
releases 
85 200 197 78 E. National networking news items 
202 217 114 "19 F. Q&A's (answers to typical end-user 
questions) 
197 233 113 20 G. Description/definition of basic 
networking terms and concepts 
89 198 177 96 H. History and background of the campus 
network and the technology behind it 
311169 70 13 I. Description and tutorials covering 
publicly available resources/services on 
the Internet such as online databases, library 
catalogs, software repositories, etc. 
79 25 178 7 4 J. Case studies covering innovative use of 
the campus network by administrators, 
faculty, staff, and/or students 
10. Which of the article types listed in question 9 would you 
like to see featured most frequently in UIUCnet (please 
circle all that apply)? 
A B C D E F G H I J 
364 217 87 85 56 176 148 47 289 81 
11.Approximately what percent of each issue of UIUCnet do 
you find personally interesting or useful? 
20 100% 140 75% 114 50% 73 25% 
6 0% 213 varies from issue to issue 
12. How would you assess the overall content and style of the 
UIUCnet newsletter (please check all that apply)? 
11 too basic 91 too difficult to understand 
331 balanced to meet needs of readers at different levels 
227 interesting 25 boring 243 useful 8 useless CJ 
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Network Navigator Provides Easy 
Access to Downloadable Software 
and Documentation 
As many UIUCnet users have come to discover, the Internet 
offers a wealth of information and software resources. Public 
domain and shareware software packages as well as text docu-
ments covering a wide range of subjects are available to all Internet 
users via anonynwus ftp servers-that is, multi-user computers 
that have been set up to permit public access to all or part of their 
file systems for the purpose of downloading files with the file 
transfer utility known as ftp, the TCPIIP flle transfer protocol. In 
order to take full advantage of these resources, however, users 
must frrst know what they are looking for and where to find it. 
They must also be well acquainted with the ftp software installed 
on their desktop computers. For many network users, particularly 
novices, the process can be overwhelming. CCSO now offers help 
in the form of a new software tool called Network Navigator. 
Network Navigator is a program that enables users to easily 
locate and download software and documentation available on 
UIUCnet and other networks. Like many network applications, 
Navigator operates on a client-server basis. The server consists of 
a database on a CCSO mainframe that contains text information 
about software and documentation flles that reside on the network. 
The database also contains pointers to the software and documen-
tation files themselves so that the client programs know how to 
fmd them. Navigator client software runs on a desktop computer 
or workstation, accesses the server transparently across the cam-
pus network, and presents the text information held in the server 
database through an intuitive, menu-driven interface. 
Navigating the Navigator 
about the nature of that service is displayed. If still interested, the 
user can choose to see a menu of the packages that implement the 
service. The cycle then repeats for the last time. Selecting an item 
from the Packages menu displays a concise explanation of what 
the package offers . If the package is a piece of documentation, the 
user may read it online or download it. If the package is software, 
an ftp client built into the Navigator software will download the 
package to a local hard disk on request. Software packages 
consisting of multiple flles (programflle[s], documentation file[s], 
etc.) can be downloaded in their entirety or the component files can 
be selected and downloaded individually. 
The Macintosh Navigator Client 
CCSO staff are in the process of developing Navigator clients 
for several different computer platforms. The Macintosh client is 
the first to have been beta-tested and released for use by the 
general public. ItconsistsoftwoHyperCardstacks,NetNav1.0.20 
(the version number may change as modifications and bug fiXes 
are released) and Navigator Welcome. Clicking on the Navigator 
Welcome stack takes the user through a short introduction from 
which the Navigator stack can be directly opened. Once inside 
Navigator itself, it's just a matter of clicking on the topics of 
interest and reading the information in the text window on the right 
hand side of the stack (see Figure 1). 
In addition to moving through the Navigator using the menu 
system described above, the Macintosh and other clients offer a 
Fishing option to search or "fish" for all items related to a user-
entered keyword. All Categories, Services, and Packages that 
match the keyword will be displayed in a single window. 
(continued on page 11) 
Network Navigator data is organized hierar-
chically in a manner similar to that of a cookbook 
where the recipe for chocolate macaroons is 
found in the section entitled cookies in the chap-
ter on desserts. In this case a package (e.g., the 
Eudora program and its documentation) is found 
listed under the name of the appropriate network 
service (e.g., electronic mail), which, in tum, is 
listed under the broad category that best de-
scribes it (e.g., communicating with people). 
Services for Cornmunicat i ng W1 th Computers Re-fre-sh Card 
The Navigator begins by displaying a menu 
of available Categories. The user selects a cat-
egory of interest, causing a general description of 
the category and its contents to appear. If the 
description is encouraging, the user can opt to see 
the list of the Services offered under that category. 
Now the cycle repeats. When the user selects an 
item in the Services menu, a short explanation 
CCSO Computers 
Internet lnformatioa Resources 
Network Dial-in 
Network Navigator 
Using Nova net 
Categories 
0 Internet is ani nternational net'w'Ork 0 
consisting of thousands of independent, 
interconnected netw-orks th~t spen the olobe. 
Ul UCNet is di recti y connected to Internet. 
Uses the TCP /I P net'w'ork1 ng protocol. 
Started 'With the late ARPANET, end no'w' 
; ncl udes NSf NET, NEAR Net, and zillions of 
other lesser I umi naries. (BITNET end 
Use net are NOT part of the I nte r net.) 
Figure 1: The Macintosh Network Navigator client; the Services menu. 
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A Platforms button permits the user to select the default or 
"current" computer platform from the following choices: Any 
Platform, CMS, Generic Unix, Macintosh, PC, and X. Selecting 
a default platform determines which Packages will be displayed 
when a Service has been selected. For example, by setting the 
default platform to Macintosh, the Package listed under Services 
for Conununicating with People/Electronic Mail is Eudora. 
By changing the current platform to Generic Unix, the electronic 
mail packages elm, mail, mh, and mush are described and 
available for download; with the CMS platform selected, 
BITNOTE and RICEMAIL appear. Of course, most of the time 
Macintosh users should set the current platform to Macintosh. 
However, if you want to view all of the resources accessible via the 
Navigator orresources for a specific alternate platform, you can do 
so by changing the current platform to Any Platform or one of the 
other choices. 
The Macintosh client also offers an expert mode. Like the 
Platform options, clicking the expert mode box filters the text and 
packages that can be viewed by the user. Packages that require 
special expertise for installation and/or use, such as source code or 
software normally installed by network administrators, are only 
displayed under expert mode. 
Where to Get the Macintosh Client 
Network Navigator version 1.0.20 has been installed on the 
Macintoshes in the CCSO Resource Center in 1420 DCL and the 
CCSO remote sites. The files can be copied freely onto a floppy 
disk for use on any Macintosh attached to the campus network. 
Navigator is also available by anonymous ftp from the host 
ux3.cso.uiuc.edu in the directory publnetnav/mac. The filename 
is NetNavl.0.20.sea.bqx. The latter file is a self-extracting 
archive that has been "BinHexed" (a special file format conve-
nient for file transfer, especially over electronic mail systems). It 
can be downloaded in ASCII mode and unBinHexed with a 
program such as BinHex 4.0, Stuff/t, or another utility with the 
ability to convert B inHexed files back to their native text or binary 
format. Or, if your ftp client software has a BinHex transfer mode, 
the file can be converted to its native format on the fly. The 
resulting compressed file, NetNav1.0.20.sea can be uncompressed 
by double-clicking on its icon. 
In order to use Network Navigator for the Mac, HyperCard 
2.0 and the MacffCP communications package must be installed. 
Additionally, a connection to the campus backbone is required. 
Other Network Navigator Clients 
A beta version ofN a vi gator for systems running X is available 
on ux3.cso.uiuc.edu in the directory pub/netnav/x. The filename 
is xnetnav-x.x. tar where x.x stands for the current version num-
ber. (The file is a tar archive and must be extracted using the Unix 
tar utility.) The X client offers virtually all of the same features as 
the Macintosh client, but the manner of presentation is slightly 
different. 
Network Navigator for DOS is also under development. 
Formal announcements will be made when beta testing for the X 
client has been completed and the DOS client is released. 
~ ~ Musical :ainframe!) 
Ux:a and Ux:3 Move to DCL 
Room 8, English Building-the former home of the CCSO 
Unix computers uxa (the machine on which free student accmmts 
are maintained and one of several Domain Name Servers for 
UIUCnet) and ux3 (CCSO' sNetnews server)-is being converted 
into a lab for classroom use. To make room for the new equipment, 
the latter machines have been moved to OCL. Since they are now 
on a different subnet, uxa and ux3 have new numeric IP addresses: 
Hostname 
uxa.cso. uiuc.edu 
ux3.cso.uiuc.edu 
New IP Address 
128.174.5.60 
128.174.5.61 
The change will not affect TCPIIP applications that access 
these systems using the Domain Name System (the method of 
addressing a host by its fully qualified domain name [hostname 
above] as opposed to its numeric IP address) because the bostnames 
of the two computers have not changed. 
However, programs and utilities that access either uxa or ux3 
using the actual IP address must be reconfigured to use the new 
numbers. 
Ramifications for Mac and PC Administrators 
(and Users) 
Network administrators responsible for large numbers ofPCs 
and/or Macintoshes are most affected by the move. Since uxa is 
a Domain Name Server, its IP address is frequently given as a 
primary (or, more commonly, a secondary) Domain Name Server 
in TCPIIP software for the PC and Mac. All references to uxa' sold 
IP number in configuration flies should be updated to reflect the 
new IP address. Obvious places to check for possible changes are: 
the list of nameservers in the config.tel file for NCSA Telnet (for 
the PC and Mac), Clarkson Telnet (AKA CUTCP) for the PC, and 
Brown University's tn3270 for the Mac; the domain name server 
(ds) listed in the ipcust.sys configuration flle for FfP Software 
Inc.'s PCITCP Plus for the IBM PC; and the addresses listed in the 
Domain Name Server Information window in MacTCP. 
(continued on page 12) 
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Also, some PC newsreaders, such as the recently reviewed 
program Trumpet, must be configured with the IP address of the 
news server rather than its alias, news.cso.uiuc.edu. Any and all 
references to ux3' s previous numeric IP address in the configura-
tion files or menus of any newsreader software (regardless of 
platform) should be changed to the new address. 
Ramifications for Unix Administrators 
The night before the move, a new /etdhosts file was distrib-
uted from uxc to sites that receive updates of /etc/hosts. A copy 
of this file is also available via anonymous ftp on uxc.cso.uiuc.edu 
in the hosW directory. 
CCSO hopes to eventually provide an authoritative DNS 
server outside DCL. In the meantime, Unix system administrators 
are advised to remove the old address from the /etdresolv .conf 
fJ.le and replace it with the new address. This step is especially 
important for Sun systems running the vendor-supplied DNS 
software. Sun's name resolution software fails if the frrst server 
in the /etdresolv .conf file is down or unreachable. The add-on 
shared object libraries for Suns (located on uxc.cso.uiuc.edu in 
the directories pub/SUN3 and pub/SUN4 and on 
dragon.cso.uiuc.edu in the directory SUN/RESOLVER) cor-
rect this problem. 
For More Information 
For assistance with modifying your PC or Macintosh TCP/IP 
software call the CCSO Micro-Computer Consulting Office at 
244-0608. Questions about Unix desktop workstations should be 
directed via e-mail to Steven Miller at StevenMiller@uiuc.edu. 
Internet Guide from NorthWestNet 
Available at CCSO Resource Center 
andbyAnony.mousFTP 
Although many technical publications, newsletters, and docu-
ments about specific Internet resources are readily available to the 
public, the networking community has long awaited the release of 
a comprehensive, user-friendly guide to the Internet, its applica-
tions, and resources. In recent months, several organizations and 
individuals have taken a stab at this almost insurmountable task 
with other similar projects underway. To date, one particular 
publication stands out as an exceptional resource for Internet 
users: the NonhWestNet User Services Internet Resource Guide 
(NUSIRG). NUSIRG contains introductory and in-depth discus-
sions, hands-on tutorials, bibliographies, and comprehensive charts 
and tables on hundreds of Internet concepts and applications. It is 
an indispensable handbook for beginners and experienced users 
alike. NUSIRG's Table of Contents, shown below, outlines the 
major topics covered by the guide: 
SECTION 1: NUSffiG, THE INTERNET AND YOU 
Chapter 1: Overview of North W estNet User Services Internet 
Resource Guide (NUSIRG) 
Chapter 2: The Internet 
SECTION 2: THE BASIC TOOLS 
Chapter 3: 
Chapter4: 
Chapter 5: 
Chapter 6: 
Electronic Mail 
UsingFfP 
TEL NET 
"Archie": the FTP Archive Guru 
SECTION 3: COMMUNICATING WITH PEOPLE 
Chapter 7: Using USENET [Netnews] 
Chapter 8: LISTSERV Discussion Groups 
SECTION 4: KNOWLEDGE AT YOUR FINGERTIPS 
Chapter 9: Electronic J oumals 
Chapter 10: Electronic Books 
Chapter 11: Accessing Library Catalogs through The Internet 
Chapter 12: Internet Accessible Databases and Bibliographies 
Chapter 13: WAIS (Wide Area Information Server): An 
Interface to Databases 
Chapter 14: Internet Directory Services 
SECTION 5: EXPLORING NEW FRONTIERS 
Chapter 15: Using the Global Internet in K-12 Education 
SECTION 6: EMPOWERING SCIENTIFIC RESEARCH 
Chapter 16: Using Supercomputers on the Internet 
Chapter 17: Supercomputer Site Descriptions 
A vail ability of NUSIRG 
The North WestNet guide may be obtained in one of three 
ways. Copies of the entire guide and its individual sections are 
available for checkout at the CCSO Resource Center, 1420 DCL. 
Any UIUC student or staff member may check out the entire guide 
(or its individual sections) and take it to a local copy shop for 
duplication (the NUSIRG copyright stipulates that copying the 
guide for research or educational purposes is permitted provided 
no resale fee is charged). The original should then be returned to 
the Resource Center. 
NUSIRG is also available via anonymous ftp from the host 
ftphost.nwnet.net. Currently the full-text and separate sections of 
the guide are available in postscript format only, but plans are in 
progress to put the guide up in AS CIT as well. To retrieve the guide 
or one of its sections, follow these instructions: 
1. Open an ftp session with ftphost.nwnet.net. Usually this 
involves typing the command: 
ftp ftphost.nwnet.net 
(continued on page 13) 
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2. At the login prompt, type: an~mymous 
3. At the password prompt, type: 
your-user-id@your .full.internet.address 
(e.g., ward@uxl.cso.uiuc.edu) 
4. Change to the nic/nwnet/user-guide directory by typing: 
cd nic/nwnet/user-guide 
5. Get the ftle called README.nusirg which contains the 
most up-to-date information on the NUSIRG files. To do 
so, type the commands: 
ascii 
get README.nusirg 
(Users downloading the file directly to a DOS machine may 
want to add a target filename such as nusirg.txt; e.g., 
get README.nusirg nusirg.txt. If an optional target 
ftlename is not included with the get command, the original 
long filename will automatically be truncated to accommo-
date DOS's eleven-character ftlename limit.) 
6. List the contents of the directory by typing: Is or dir. The 
names, dates, and sizes of the ftles contained in the directory 
will be displayed (if all of this information is not listed with 
the Is command, try dir instead). The following files were 
available as of this writing: 
README.nusirg 
feedback.doc 
nusirg.Index.ps 
nusirg.about.nwnet.and.aup.ps 
nusirg.beginner .overview .ps 
nusirg.email.ftp.telnet.ps 
nusirg.listserv .usenet.ps 
nusirg.online.info.resources.ps 
nusirg.supercomputers.ps 
nusirg.teacb.k-12.ps 
nusirg. wbole-guide.ps.Z 
Again, DOS users may want to add a target filename (such as 
nusirg.z) to the above get command to avoid the ftlename 
truncation problem discussed in step 5. For instructions on 
how to make this compressed ftle readable on various plat-
forms, see the CCSO User Guide #401: FREE SOF'IWARE • 
How to Find it • How to Get It • How to Make it Usable 
(uncompress it). 
A bound copy of the NUSIRG Guide can also be purchased 
directly fromNorthWestNetforafeeof$20.00. Orders can be sent 
to: 
NUSIRG Orders 
North W estNet 
15400 SE 30th Place, Suite 202 
Bellevue, W A 98007 
The $20.00 charge includes book rate shipping within the 
U.S. If you would like a copy sent 2-day Priority Mail, please 
include $3.00 for shipping and handling. (For orders of 2 or more 
please call 206-562-3000 for precise costs.) There is no sales tax 
for out-of-state customers. NorthWestNet prefers checks (made 
payable to NorthWestNet), but will also accept purchase orders. 
Please include a return address and telephone number with all 
orders.D 
-Lynn Ward 
St3diuin . . . 7. To download a postscript file, keep the session in ASCII 
mode and type: . stildent"seivices ~idg;::: . 
get filename 
replacing the variable filename with the name of the file 
you want to download. 
8. To download the entire guide (which is in compressed 
format), change to ftp binary mode by typing: binary 
Then type: get nusirg. wbole-guide.ps.Z 
If downloading to a Unix machine, you can use the 
uncompress utility to uncompress the file (type: 
uncompress . nusirg.wbole-guide.ps.Z at the Unix 
prompt). The resulting flle is roughly 1.35MB. 
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Welcome to the New UIUCnet 
CAMPUS NEWS 
W elcome to UIUCnet, the network and the newsletter. UIUCnet is 
the name of the high-speed fiber optic 
network that interconnects the computing 
resources in roughly 110 buildings spread 
across the University of Illinois campus. 
With the proper combination of hardware 
and software, users of desktop, mini, and 
mainframe computers located in the many 
buildings attached to UIUCnet have ac-
cess to a wide range of local, national, and 
international network services. These ser-
vices, too numerous to mention here, are 
described in the brochure Services of 
UIUCnet, available in the CCSO Resource 
Center, 1420 DCL. 
UIUCnet is also the name of this publi-
cation, a monthly newsletter providing 
information about the campus network, 
its underlying technology, related policies 
and procedures, and the products and ser-
vices it offers. Our campus network and 
the various education and research net-
works to which it is connected (i.e., the 
Internet, BITNET, DECnet, and Usenet) 
are constantly evolving. New technolo-
gies and services are implemented on a 
regular basis as are modifications and im-
provements to existing facilities . The 
UIUCnet newsletter will help you keep up 
with this whirlwind of technological 
change and introduce you to techniques 
and concepts that will better enable you to 
exploit the copious network resources at 
your fingertips. 
UIUCnet Has a New Look for Fall 
Regular readers of UIUCnet will imme-
diately notice that the newsletter has a 
new look. The entire publication has been 
redesigned in an effort to make it more 
accessible to our diverse clientele. Aside 
from the jazzier masthead and addition of 
a second color, the most obvious change is 
the use of an icon bar at the beginning of 
each article. The icon bar should help you 
determine, at a glance, which articles will 
be of particular interest to you. Icons con-
sisting of stylized stick people holding 
placards with the letters N for novices, E 
for experienced users, NA for network 
administrators, and AISS for clients of the 
University's Administrative Information 
Systems and Services unit suggest the in-
tended audience of a given article. A 
small crowd of stick people is the audi-
ence icon for articles aimed at the entire 
UIUCnet readership. Monitor-shaped 
icons displaying standard operating sys-
tem or platform logos (or some other read-
ily identifiable text or symbol) indicate 
which system(s), if any, are covered in 
each article. A generic system icon (ANY) 
is used for articles providing computer 
instruction or information that is not plat-
form specific. Although the meaning of 
the audience and platform icons are for 
the most part self-evident, an icon key 
will appear on the front page of every 
issue as a reminder of their significance. 
Regular UIUCnet Features 
Last spring, a reader survey was dis-
tributed to all subscribers of UIUCnet. 
Respondents indicated that, while they 
generally found the newsletter both inter-
esting and useful, they would like to see 
greater emphasis in two areas: 1) tutorials 
on how to use campus network services 
and 2) descriptions of services available 
on the Internet and instructions on how to 
use them. Thus, although the overall con-
tent of the newsletter will be much the 
same as it has been in the past, readers can 
(continued on page 2) 
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expect to see these two topics treated on a 
monthly basis. Additionally, every 
UIUCnet article will be assigned to one of 
nine recurring column titles, which, like 
the icon bar, can be used as an aid in 
assessing which articles will be relevant to 
you. Future issues of UIUCnet will include 
a selection from the following columns: 
Campus News- Timely information 
about the services, policies, and imple-
mentation of new technologies on the cam-
pus network. 
National News/International News-
New or pending government legislation 
affecting networking, expansion or modi-
fications of national and international net-
works, and other news and events impact-
ing network facilities off-campus. 
Net Tips - Brief tips or tutorials on 
how to use a particular campus network 
service or make better use of common 
network utilities such as telnet and ftp. 
NetWord - Most publications about 
networking are filled with acronyms and 
computer jargon that can often bewilder 
the novice user. By providing definitions 
for one or more selected technical terms 
used in each issue, the monthly NetWord 
column will gradually increase your net-
working vocabulary. 
Internet Treasures - UIUCnet users 
willing to venture past their own back 
door can take advantage of the wealth of 
information services-electronic books 
and journals, on-line library catalogs, 
multidisciplinary and highly specialized 
databases, electronic mail directory ser-
vices, etc.-available on other networks 
across the Internet. The Internet Trea-
sures column will expose readers to a dif-
ferent Internet service (or group of related 
services) each month, providing both a 
detailed description of the service and brief 
instructions on how to access and use it. 
Clients for Clients - Many networked 
applications (e.g., Netnews, Gopher, ph, 
telnet, ftp, etc.) are built on what is known 
as the client/server model. The server is 
typically a high-performance, multi-user 
computerthatcanstoreandmaintainhuge 
databases or other large and complex ap-
plications. End-users are able to access 
information on the server from their desk-
top computers by running special soft-
ware that communicates with and make 
requests of the server over the network. 
Within the client/ server paradigm, the 
computers and software that make such 
requests are called clients. If a client soft-
ware program has been well-designed, the 
end -user need know little or nothing about 
how the server works or how the client 
actually interacts with it. Instead, the cli-
ent presents the user with a friendly inter-
face for requesting, displaying, and ma-
nipulating server data. The column Cli-
ents for Clients describes and reviews 
popular client software for desktop com-
puters (with emphasis on Macs and PCs) 
that can be used for accessing data and 
applications on UIUCnet and the Internet. 
Brief Cases - Articles describing the 
work of individuals or departments who 
are using the campus network in innova-
tive ways can provide others with insight 
about how the network can enhance schol-
arly research, teaching, and administra-
tive work. Case studies of this sort will 
appear in the Brief Cases column. Fac-
ulty and staff are cordially invited to 
contribute articles for Brief Cases. All 
submissions should be sent to UIUCnet, 
1120 DCL, Campus MC 256 or via e-mail 
to uiucnet@uiuc.edu. 
Q&A - Answers to frequently asked 
questions about computer networking. If 
you are curious about some aspect of net-
workingthatmightinterestother UIUCnet 
readers, send your question(s) to UIUCnet, 
1120 DCL, Campus MC 256 or via e-mail to 
uiucnet@uiuc.edu. 
About the New UIUCnet 
The new layout and design of UIUCnet 
was truly a collaborative effort. It reflects 
the feedback of the many subscribers who 
took the time to fill out our reader survey, 
my own ideas about how to best accom-
modate the needs of the newsletter's di-
verse audience, and the creative talents of 
Tim Offenstein, CCSO' s graphic artist, 
who was able to incorporate those ideas 
into an attractive, yet functional design. It 
is also worth noting (especially for those 
concerned about cost containment within 
the University) that the UIUCnet reader-
ship has grown to the point where we are 
now able to make use of high-quality type-
setting equipment and two-color printing 
at a cost per copy no greater than our 
former methods of production. 
Subscribing to UIUCnet 
The UIUCnet newsletter is free for the 
asking. To subscribe, simply send an e-
mail request to uiucnet@uiuc.edu or a writ-
ten request via campus or U.S. mail to 
UIUCnet, Computing and Communica-
tions Services Office, 1120 DCL, MC 256, 
1304 W. Springfield Ave, Urbana, IL 
61801. Include your full name and cam-
pus, U.S., or international mailing address. 
If you have a campus address, be sure to 
include your department and mail code. 
UIUCnet is also available in electronic form. 
Recent issues are posted to the Netnews 
newsgroup uiuc.pubs.uiucnet. Back is-
sues are available for download from the 
anonymous ftp host ftp.cso.uiuc.edu in 
the directory dodnet/uiucnet and from 
the UIUC Gopher server. • 
-Lynn Ward 
NetWord: '\POP3 i ~ 
NETWORD 
Post Office -erotocol- Version~' or POP$, 
is aTCP /IP-based communications stan-
dard that permits desktop computers 
· such as PCs and Macs . (referred to as 
client hosts) tdtransparently access and 
retrieve electronic mail from other, gen-
erally larger and more po~erful coil).-
puters (server hosts), such as CCSO main-
fram~. The POP3 clie11t-servet..; protocol 
~. works m roughly thefollowirlg mann~r. 
The POP server software runs continu-
ously on the server host andjs always 
, .. listening for client requests. POP client 
.. . . 
sofnyare running ••• on the·&esktop c<im.:3: 
puter contacts the server over the net- ~ 
work ancipresents the se~er wi~(luser j 
name and password. If the sigrt-on is 1 
valid, the server tells the client whether J 
and how many ne~ maill!lessages are ut,& 
the,User's mailbox: The '~lient can thenLI\ 
iss11e a request to retri~ve the messages 
an~~t optionally . delete them from the ,J:: 
server machine . . -Messages are deleted A 
from the server only after the connection j 
between client and servef is cloSed~ For ili 
those interested iri the technical details i 
of POP3, th~ official specificatiot} is laid w 
oulin RFG 1081, which can be obtained \i 
from the anonymous ftp hostnic.ddn.mil ~ 
(the file ~ •. in the r(~.direcwry upqer the :! 
nam~ rfc1081.txt}: • - 'i 
• 
VM POP Brings VMD Mail to the Desktop 
CAMPUS NEWS 
DJ 
Until recently, reading, writing, and sending electronic mail on the CCSO 
IBM mainframe VMD required manually 
logging in to VMD and invoking either 
Ricemail or CMS Mail (two e-mail pack-
ages installed on VMD) to process elec-
tronic mail messages. Now, thanks to the 
efforts of Charley Kline, CCSO' s campus 
area network architect, VMD users have 
another option for dealing with e-mail. 
Charley has ported the mail server utility 
UCB POP3 (University of California at 
Berkeley's Post Office Protocol 3) to the 
VM operating system and installed the 
new VM POP server on VMD (for a cur-
sory explanation of how POP3 works, see 
the N etWord column on page 2 of this 
issue). With the implementation of POP3 
on VMD, popular e-mail software for desk-
top computers including Eudora for the 
Macintosh, NUPop for IBM PCs and com-
patibles, or any other POP3 compliant 
client program can be used in lieu of 
VMD's native e-mail software offerings. 
POPPlusses 
POP3 client/ server-based e-mail pro-
cessing, previously available only to stu-
dents and staff with Unix accounts, is pre-
ferred by many people because e-mail 
packages for desktop computers tend to be 
much easier to use than their mainframe 
analogues, while offering a rich set of fea-
tures, options, and utilities. One of the 
benefits of using POP client software is 
that most of the activities involved in pro-
cessing e-mail such as composing, read-
ing, printing and organizing messages can 
be performed on one's desktop computer 
(and local printer) without relying on the 
network. Network communications only 
come into play when it is time to retrieve or 
send mail. 
Accessing POP3 Mail from a Mac 
CCSO' s recommended POP mail client 
for Macintosh computers is Eudora (a com-
prehensive description of Eudora is avail-
able in the Feb.-Apr.1991 issue of UIUCnet, 
vol. 4 #1). Copies of Eudora can be ob-
tained by anonymous ftp from the host 
ftp.cso.uiuc.edu. The files are located in 
the madeudora subdirectory. The soft-
ware is also available from the CCSO Re-
source Center in 1420 DCL. If you bring 
your own disks (three BOOK disks are 
needed for the entire package), there is no 
charge. A file copy of the Eudora manual 
is included with the package, and printed 
copies are available for $4 from the CCSO 
Accounting and Distribution desk, also in 
1420 DCL. 
Accessing POP3 Mail from a PC 
Development of full-featured POP mail 
clients for the PC has lagged behind that 
for the Mac. There are several clients avail-
able for the PC, but currently none is offi-
cially recommended or supported by 
CCSO. Thebestofthesepackages,NUPop 
from Northwestern University, is still in 
beta testing, but is nevertheless available 
to the general public. NUPop is a charac-
ter-based application that offers many of 
the same features as Eudora including the 
ability to create and save messages in sepa-
rate mailboxes, support for mailing lists 
and user aliases, a built-in ph client, etc. 
NUPop can be retrieved from the anony-
mous ftp host casbah.acns.nwu.edu in the 
directory pub/nupop. As of this writing, 
the filename of the most recent version of 
thesoftwarewasnupop99f.zip. Thiscom-
pressed file, which contains the main ex-
ecutable program file as well as many an-
cillary configuration and script files, can 
be uncompressed with a free utility 
(pcunzip.com) located in the same direc-
tory. When downloading the software, be 
certain. to get the files README. 1ST and 
README. TOO as well as the documenta-
tion file named NUPopBetaDoc.text. The 
latter file is in the pub/nupop/documenta-
tion directory. 
Important Note: Northwestern Uni-
versity does not plan to support NUPop 
until a fully-tested production version has 
been released. Since neither CCSO nor 
Northwestern supports the package, users 
are more or less on their own with regard 
to installation, configuration, and general 
use of the software. Cautious or inexperi-
enced users may prefer to waituntilNUPop 
is officially released and supported before 
installing it for day-to-day use. 
Configuring Your POP Mail Client 
The procedures for installing and con-
figuring POP client software to access VMD 
vary from program to program. For gen-
eral information, read the documentation 
that accompanies the software. 
In the course of installing the client or 
supporting software, you will probably 
be asked to type in the IP numbers for 
your building gateway and one or more 
Domain Name Servers. This information 
can typically be found in the config. tel file 
on machines in whichNCSA Telnet, Clark-
son University's Telnet/Tn3270 (CUTCP), 
or Brown's Tn3270 software has been in-
stalled. If you do not have a config.tel file 
or have difficulty identifying the neces-
sary IP numbers, contact your network 
administrator. 
When asked for the name of your POP 
and SMTP servers, use the name 
vmd.cso.uiuc.edu. Eudora asks for the 
full name of your POP account. The full 
name of your VMD POP account will be 
your VMD login name followed by 
@vmd.cso.uiuc.edu, for example, 
lynnward@vmd.eso. uiuc.edu. 
Note: The VMD POP server does not 
include extensions for sending mail via 
POP, but rather assumes that the client 
supports the standard TCP /IP protocol 
for sending mail, SMTP (Simple Mail Trans-
fer Protocol). If your client gives the option 
of using POP or SMTP for sending mail, 
choose SMTP. 
Once you have your POP client soft-
ware installed and configured, send your-
self a test message by addressing it to 
login_name@vmd.cso.uiuc.edu (filling in 
your actual login name for login_name). 
Then, wait a few minutes and try tore-
trieve your test message. If you are able 
to send and retrieve the test message 
successfully, your POP e-mail client 
is ready to go. • 
-Lynn Ward 
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CCSO Bids Farewell to Steve Dorner 
CAMPUS NEWS 
Talented research programmer Steve 
Domer left CCSO in July of this year to 
accept a position as Senior Engineer with 
the San Diego-based telecommunications 
firm QUALCOMM Incorporated. During 
his six years with CCSO, Steve made many 
significant contributions to the campus 
network. Long-time UIUCnet subscribers 
may recall that he was the first editor of 
this publication. Mostrecently,Stevewrote 
an application for CCSO that automates 
many of the processes involved in creating 
Unix accounts for new users. He is per-
haps best known, however, as the author 
of Eudora (an e-mail package for the Macin-
tosh) and the CCSO N ameserver program, 
ph. Although originally developed for use 
here at the U ofl, both Eudora and ph have 
been adopted by network users world-
wide and have deservedly earned Steve 
international recognition. 
What About Eudora and Ph? 
Since Steve's departure, many ques-
tions have arisen about the status of Eu-
dora. The University of Illinois will con-
tinue to own the copyright to Eudora, but 
QUALCOMM will now be the official de-
veloper of the software. The good news is 
that Steve will now have much more time 
to work on Eudora, since it plays a major 
role in QUALCOMM' s internal communi-
cations. He is in the process of putting the 
final touches on version 1.3 (a beta version 
of 1.3 is available on the anonymous ftp 
host ftp.cso.uiuc.edu in the directory 
mac/eudora/beta) and will then begin 
work on the next major release, Eudora 
2.0. New features planned for 2.0 include 
support for Apple Events (an interprocess 
communications mechanism that permits 
different applications on the Macintosh to 
interact-for example, a newsreader cli-
ent could use Eudora for sending mail). 
Eudora 2.0 will also support Multipurpose 
Internet Mail Extensions, or MIME. MIME 
is an emerging standard for Internet mail 
that will allow files such as formatted text, 
graphics, sound, and other non-ASCII 
materials to be sent through the mail. 
CCSO' s senior research programmer 
Paul Pomes will take over Steve's duties as 
administrator of the CCSO Nameserver 
database. In this capacity, Paul will be 
performing the regular student/ staff di-
rectory and university timetable updates 
as well as handling most problems and 
inquiries concerning the Nameserver (in-
cluding requests from network adminis-
trators for proxy rights to their users' ph 
entries). Please send all ph-related e-mail 
to nameserv@uiuc.edu rather than directly 
to Paul. 
A Note of Thanks 
Steve would like to express his grati-
tude to the University of Illinois for pro-
viding him with the time and resources 
that have led to his many accomplish-
ments at CCSO. He continues to have full 
Internet access and can be reached via e-
mail at sdorner@qualcomm.com. • 
004.60977366 
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Shopping for Information 
on the Internet with WAIS 
INTERNET TREASURES 
I t might be frightening to think about, but the holiday shopping season is really just around the 
corner. Perhaps your wife, your hus-
band, or your significant other wants 
a new food processor. Little Billy has 
been begging for the latest Nintendo 
video games, and grandma has asked 
for a powder-blue chenille bathrobe. 
The lists goes on and on. There 
are a number of ways to do 
your shopping. You can 
spend weeks running 
around to every spe-
cialty store in town 
finding just the 
right thing for 
each person on your 
list. During these ex-
cursions, you'll prob-
ably meet some very 
friendly and helpful sales 
people. You may also en-
counter a few store clerks who 
will only begrudgingly give 
you the time of day. 
If the "shop 'til you drop" 
approach doesn't appeal, there 
is another option. You can plop 
down in your easy chair with a 
Sears, Penny's, or Spiegel cata-
log, look up the items you 
want to buy in the index, 
browse the relevant pages 
(to check out price, quality, colors, 
features, etc.), and then, with two 
simple tools, a telephone and a credit 
card, you can order all of your gifts at 
once. In a few days, they'll arrive 
neatly bundled at your front door. 
Shopping for information on the 
Internet can be a lot'like holiday shop-
ping. There are hundreds of special-
ized databases and information ar-
chives at sites all over the world. Us-
ing telnet or ftp, you can visit these 
sites individually to try to find the 
(continued on page 2) 
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information you need. But first you 
must already know that the resources 
exist, where they are located, and what 
to do with them. Some information 
archives will have friendly, menu-
driven interfaces that will make your 
job relatively easy. Others will require 
you to learn a complex set of com-
mands, and, like the uncooperative 
sales-person, will offer little assistance 
along the way. For computer gurus, 
navigating the Internet in this manner 
often has great appeal. But to expect 
the average student, scholar, teacher, 
or administrator to master tens or hun-
dreds of different commands and in-
terfaces may be asking too much. 
Fortunately, over the last year or so, 
some new tools have come on the scene 
that make finding information on the 
Internet almost as easy as ordering a 
bathrobe from the Sears Catalog. You 
may already be familiar with one such 
tool, Gopher. Gopher allows you to 
navigate information archives and 
download files from UIUC' s own Go-
pher server and other servers all over 
the globe with a single client interface 
(for more information on Gopher, see 
the May 1992 issue of CCSO' s Updates 
newsletter, vol. 3, no. 4). Another 
application that has recently received 
a lot of attention is WAIS (pronounced 
like the word "ways"), which stands 
for Wide Area Information Servers. Like 
Gopher, WAIS offers a quick, one-
stop shopping approach to over 300 
databases on the Internet. 
WhatlsWAIS? 
W AIS is a distributed database sys-
tem based on the client-server model. 
WAIS servers are computers on the 
network that contain one or more da-
tabases and special software that takes 
care of the indexing and retrieval of 
the documents in thedatabase(s). One 
of WAIS's special strengths is its abil-
ity to accommodate a wide variety of 
data types. Although most W AIS da-
tabases today consist of plain text, 
W AIS servers can store and index im-
age files (such as files in GIF, TIFF, and 
PICT formats), sound files, formatted 
text files, and many other file formats. 
As far as the server is concerned, the 
format of the data is not significant, 
because the client does not query the 
database directly, but rather queries 
an index that contains information 
about the database. 
The key to getting at W AIS data is 
the client application. The client is the 
software interface that allows end-us-
ers to ask questions about what is con-
tained in one or more W AIS databases 
and read or download documents of 
interest. W AIS clients have been de-
veloped for many different computer 
SWAIS ;ource Select1on Sources : 316 
Cost # Server Source 
~Jl [ arch1e au] aarnet-reEource-qulde Free 
002 : lweeds .mgh.harvard.ed1 AAtDB Free 
003 : [ munin . ub2 . lu . se1 academic_emai 1-eonf Free 
004 : [ archive .orst.edu1 aeronaut i cs Free 
005 : [ bloat .media.mit . edu1 Aesop-Fables Free 
006 : [nostromo . oes .orst.ed1 agricultural-market-news Free 
007 : [ archive .orst.edu1 a It . drugs Free 
008 : [ wais .oit .unc.edu1 alt .gopher Free 
009 : [sun-wais .oit . unc .edu1 alt . sys .sun Free 
010 : [ wais.oit . unc .edu1 alt.wais Free 
011 : [ munin.ub2 . lu.se1 amiga_fish_contents Free 
012 : [ 150 .203 .76 .21 ANU-Aboriginai-Studies $0.00/minute 
013: [ coombs .anu.edu .au1 ANU-Asian-Rel igions $0.00/minute 
014 : [ 150 .203 .76 .21 ANU-Pacific-Linguistics $0 .00/minute 
015 : [ coombs .anu.edu.au1 ANU-Pacific-Manuscripts Free 
016 : [ coombs .anu .edu .au1 ANU-SocSci-Netlore $0 .00/minute 
017 : [ 150 .203 .76 .21 ANU-SSDA-Catalogues $0.00/minute 
018 : [ coombs .anu .edu.au1 ANU-Thai-Yunnan Free 
Keywords : 
<s ace > selects w for ke words arrows move <return> searches 
Figure 1: The WAIS dumb terminal interface for Unix called SWAIS. SWAIS can be 
accessed by telnetting to quake.think.com. 
platforms including the Macintosh, 
DOS, VMS, RS6000, generic Unix, X 
Windows, MS Windows, GNU Emacs, 
Sun View, NeXT step, and Motif. 
Communication between theW AIS 
client and server is based on a stan-
dard protocol called Z39.50. This pro-
tocol, which was originally developed 
as a tool for searching library catalog 
systems, has been expanded by the 
developers of W AIS to provide for 
future flexibility as W AIS evolves. But 
enough on the technical side of W AIS. 
Let's take a look at how the W AIS 
project got started, what kind of infor-
mation it offers, and how you can use 
it to retrieve information. 
The Origins of W AIS 
W AIS was the brainchild of 
Brewster Kahle, project leader at 
Thinking Machines Corporation. 
(Thinking Machines is the manufac-
turer of massively parallel computers 
called Connection Machines.) In 1989, 
Kahle (and Thinking Machines) in-
vited three corporate giants, Apple 
Computer, Dow Jones and Co., and 
KPMG Peat Marmick (a world-wide 
accounting and tax consulting com-
pany) to jointly develop a text-based 
information system for corporate ex-
ecutives that would permit users (in 
Kahle's words) "to retrieve personal, 
corporate, and wide-area information 
through one easy-to-use interface." 
Ideally this information retrieval sys-
tem was to be platform independent 
so that the user could obtain informa-
tion residing on many different ma-
chineslocatedinmanydifferentplaces. 
Another goal of the project was to 
design an interface that would not 
require any specialized knowledge of 
computers or database query lan-
guages. Specifically, the user interface 
was to be as natural and user-friendly 
as possible. The fruits of this collabo-
ration are the set of products that we 
now refer to collectively as W AIS. 
Although initially targeted for the 
corporate sector, in 1991 the source 
code for the W AIS protocol, a few 
information servers, and several W AIS 
(continued on page 3) 
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interfaces (clients) were made freely 
available on the Internet as an experi-
ment. Well, what started out as an 
experiment about a year ago has turned 
out to be one of the hottest new re-
sources on the Internet. Today, there 
are over 300 publicly accessible W AIS 
databases on servers all over the world, 
and many researchers, librarians, and 
Internet information providers are in 
the process of making data available 
through W AIS. 
What Can I Find with WAIS? 
With over 300 databases to choose 
from, there is hardly a topic that isn't 
at least touched upon in WAIS. The 
sidebar called Information Available 
through W AIS: A Sampler on this 
page will give you an idea of the tre-
mendous diversity of theW AIS data-
bases. Unfortunately, most W AIS cli-
ents do not offer the option of brows-
ing the list of W AIS databases to see 
what's available. There are, however, 
two ways of viewing the entire list of 
W AIS databases. First, the Gopher 
application offers a gateway toW AIS-
based information. You'll typically 
find it in the sub-menu Other Gopher 
and Information Servers/W AIS 
Based Information/Everything. If you 
go to this menu, you can see a list of all 
of the publicly available W AIS serv-
ers. The Gopher interface is not espe-
cially effective for searching W AIS 
archives, but does provide an easy 
way to see a complete list of W AIS 
databases. 
Another method for browsing 
W AIS data is to telnet to a computer at 
Thinking Machines Corporation that 
runs the Unix WAIS client called 
SWAIS. To do so, open a telnet session 
with the host quake.think.com and 
log in as wais. When asked for a 
password, enter your e-mail address 
(e.g., ward@uxl.cso.uiuc.edu). A wel-
come banner will appear that de-
scrl.bes a little bit about the SWAIS 
interface. Then you will see a list of 
W AIS databases (called sources) 
~IW .... ArC}),ives of pppul~ ysen~t (Nemews~ newsgt~ups, with emphasis on 
t"Q:e alt bit, and co~p hi~rarchies. Also, Vsen~~,Frequent~x Asked 
Questions (FAQs) , ' · " 
,. ·:·. '•> ;.:: 
'~ The Archie an~nymous ~databas;'fr.om th~SUR.Ailet:Archie server 
(updated f9r WAISonce,a week) ,, · 
Information about the Internet for both techles and novices: the' com-
plete collection of RFC~ ~. and IETF-drafts cmd reports; Brendan Kefioe' s 
Popular pook Zen and tijl'Art of the Internet; the Merit/NSFNET Newslet-x 
ter Linkletter; a database of special interest ma!ling lists; and much fuore 
~ :~ :;; 
as shown in Figure 1 on page 2. 
You can scroll through the list with 
your arrow keys and view a de-
scription of any source by high-
lighting it and typing v for view. 
To exit the description, type q for 
quit and then press any key. The 
SW AIS client can also be used for con-
ducting W AIS searches. The interface 
is fairly intuitive, and if you need help, 
you can simply type a question mark 
(?). However, as WAIS clients go, 
SWAIS is not among the best. To 
get a feeling for the true power of 
W AIS, use a client specifically de-
signed for your desktop computer 
or workstation. 
(continued on page 4) 
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Important W AIS Concepts 
Regardless of what WAIS client you 
use, the procedure for searching W AIS 
databases is more or less the same. 
Before getting into specifics, however, 
it's important to understand at least 
three pieces of W AIS jargon: 
• The Directory of Servers: This is a 
master list of W AIS databases that is 
maintained by Thinking Machines 
Corporation (TMC). When a new 
WAIS database is created, the 
maintainer sends information about 
how to reach the database and what 
itcontainstoTMC. Thisinformation 
is then added to the Directory of 
Servers. To put it succinctly, the 
Directory of Servers is a W AIS 
database containing descriptive 
information about all other publicly 
accessible W AIS databases. 
• Source: In W AIS lingo, the word 
"source" actually has two meanings. 
In a general sens~ source is a 
synonym for the word database. 
More specifically, a source is a text 
file used by the WAIS client 
application that contains information 
about a specific WAIS database, 
including how to reach the database 
(e.g., its domain name, IP address, 
and TCP port) and a description of 
what it contains. The content of a 
source file is generally identical to 
the entry for that source in the so-
called Directory of Servers. If you 
acquire and install a W AIS client, the 
software may only include a source 
file for the Directory of Servers itself. 
When you connect to the Directory 
of Servers, you can search for other 
sources and save them as source files 
with your client program. 
• Question: A question is a W AISquery 
or lookup. The definition seems rather 
obvious, but W AIS questions have 
special characteristics. In addition to 
containing your search expression, the 
question contains the list of sources 
(databases) you want to search, and 
any refinements that you might have 
madetoyourqueryincludingreleuance 
feedback, a concept we'll talk about in a 
few moments. Questions,likesources, 
can be saved as files. Some W AIS 
clients allow you to automatically run 
saved questions at specific time 
intervals to see if any new information 
is available on your topic. Questions 
can also be modified. Youcanaddnew 
keywords, new sources, etc., and these 
modifications also can be saved. So, a 
question is not just a one-time lookup, 
but a collection of information that 
allows you to do the same lookup 
many times or modify and refine your 
lookup as you get a better feel for how 
to search W AIS resources. 
Starting a Search 
Conducting a W AIS search is es-
sentially a three-stage process, but you 
may have to repeat one or several 
stages to get the results you want. 
During the first stage, you ask the 
Directory of Servers which sources or 
databases are likely to contain the in-
formation in which you are interested 
(and you can save those sources if they 
are not already included in the source 
menuofyourclient). In stage two, you 
select the sources that you want to 
query (based on the information re-
turned to you from the Directory of 
Servers) and construct a query expres-
sion (a list of keywords to look for in 
your selected databases) that will hope-
fully return useful information about 
your topic. In stage three, which is 
optional, you can refine your search 
with the feature called relevance feed-
back. At any point along the way, the 
sources, questions, and documents that 
are returned to you as the result of 
your query can be saved to your local 
storage device. 
To illustrate this process, let's look 
at an example. When I began to write 
this article, I only had a vague idea of 
what W AIS was. I spent hours pour-
ing over books and newsletter articles 
that talked about W AIS. These put me 
on to some ftp sites and newsgroups 
that contained information on WAIS, 
and slowly but surely I acquired a file 
folder full of xeroxes and printouts of 
articles and documentation on W AIS. 
Ironically, I could have gathered much 
of the same information by simply 
installing the WAIStation client on my 
Mac and conducting a few simple 
searches. 
Stage 1: Finding the Right 
Sources 
The 300 plus W AIS databases avail-
able today cover subjects from anthro-
pology, to computer science, to topics 
in popular culture such as the 
Simpsons. When you are looking for 
information, it's not really possible or 
practical to search all of the W AIS 
databases for matches to your query. 
So, youmustdeterminewhichsources 
are the ones most likely to offer infor-
mation on your particular area of in-
terest. The best way to do this is to 
search the master database of W AIS 
sources (the Directory of Servers) for 
the names of the sources on your topic. 
Begin by telling your W AIS client that 
you want to search the source called 
The Directory of Servers. Next, enter 
your query expressjon (most clients 
provide a window where you can en-
ter a question or a series of keywords). 
Since the Directory of Servers contains 
general information about each source, 
it's important that your query expres-
sion be rather general. For example, if 
your ultimate goal is to find a recipe 
for Chinese pots tickers, you are better 
off asking the Directory of Servers to 
find sources that contain the keywords 
"recipes" or "food." It's not likely, 
after all, that there will be an entire 
database devoted to potstickers, but 
as it happens there are a couple of 
cookbook sources. 
I began my search for information 
about W AIS by creating a new ques-
tion. I selected the Directory of Serv-
ers as the source for my question and 
then I entered "internet distributed 
databases" as my query expression. 
When I finished constructing my ques-
tion, I invoked the run command. My 
(continued on page 5) 
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client contacted the Directory of Serv-
ers database at TMC and asked the 
server to look for all of the sources that 
contained the words "internet," "dis-
tributed," and "databases" in their 
entries. The server at TMC responded 
by returning a list of documents ranked 
from highest to lowest according to 
how well they fit my query expres-
sion. (W AIS ranks the documents 
based on how many times each word 
in the query expression appears in the 
document. The highest possible score 
is 1000, but the Mac W AIS client repre-
sents these scores with bars of varying 
lengths, instead of numbers.) 
Each document in the list contained 
a description of a different W AIS data-
base. By looking at the rankings and 
reading the descriptions, I determined 
which sources to search for informa-
tion about my topic, WAIS. Before I 
could actually begin my search, how-
ever, I had to save information about 
how to contact these sources to my 
local disk (the standard method for 
saving a source is to open or read an 
entry from the Directory of Servers 
and invoke the save option on your 
client application). Once having done 
so, the sources I saved appeared in my 
sources menu (actually a window) 
along with the Directory of Servers. 
Stage 2: Searching the Sources 
In order to actually locate informa-
tion about W AIS, I created a second 
question. This time I selected the 
sources that I saved during my previ-
ous search and I entered the keyword 
"wais" as my query expression. Since 
multiple sources had been selected, 
when I ran the question my client 
checked each source in succession for 
documents that contained the word 
"wais." Once again I was presented 
with a list of documents ranked from 
highest to lowest depending on how 
many times the keyword "wais" ap-
peared in each document. I was able 
to read the documents on line and 
save or print documents I wanted to 
keep. Among them were many gen-
eral articles on W AIS, including sev-
eral that I had already retrieved with 
other tools. 
Stage 3: Refining the Search 
Sometimes a W AIS search will turn 
up some pretty odd matches or miss 
documentsthatmightberelevant. This 
is because it ranks documents accord-
ing to how many times one or more of 
your keywords appears in a docu-
ment. W AIS doesn't know how to 
look for synonyms and it only looks 
for exact matches. WAIS also doesn't 
understand that expressions like "so-
cial work" should be treated as a single 
entity. Thus, if it were to find a docu-
ment in which the word "social" ap-
peared 25 times and "work" occurred 
only once or not at all, the document 
might get a very high ranking. In part, 
this apparent weakness was deliber-
ately built in to the W AIS software to 
make it easy to use. To compensate, 
W AIS offers a unique feature for refin-
ing searches called relevance feedback. 
Relevance feedback allows you to se-
lect all or part of a document that 
matched your original search and ask 
WAIS to look for documents that are 
similar to it. 
W AIS' s relevance feedback feature 
is like doing a giant query. It takes all 
of the words in your selected docu-
ment (or document section) and looks 
for other documents that contain the 
same words. The more word matches 
it finds, the higher the ranking a docu-
ment will get. Using relevance feed-
back, I was able to narrow down the 
large number of documents that were 
returned from the search on the key-
word "wais" to a smaller number that 
treated certain topics in detail. 
Caveat Emptor 
As suggested above, W AIS is not 
perfect. If you are accustomed to us-
ing sophisticated database software, 
you'll be frustrated by the fact that you 
cannot do proximity searches or use 
the Boolean operators "and," "or," and 
"not" to selectively include or exclude 
documents. Also, many people who 
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have written articles about W AIS, in-
cluding Brewster Kahle, maintain that 
one of W AIS' s strengths is its ability to 
deal with natural language questions. 
While it is true that you can enter a 
query expression like " Which servers 
contain information about early mu-
sic?" you will undoubtedly be dissat-
isfied with the results. For the mo-
ment, at least, W AIS is unable to deter-
mine which words are important in a 
standard English language question; 
so, your search could turn up lots of 
sources that contained neither the 
word "early" nor "music", but did 
contain the words "server" and "in-
formation." WAIS developers are 
working on improving the algorithms 
that the server uses to find matching 
documents. Meanwhile, it's best to 
limit your query expressions to the 
words you really want to find. 
There is also a need for more stable 
and robust W AIS clients. Although 
W AIS servers are not particular about 
the kinds of data they store, few W AIS 
clients can actually cope with the many 
file formats supported by the servers. 
The Mac client, for example, can only 
download and display image files that 
are in PICT format (it behaves as if it is 
downloading GIF files, but they never 
actually arrive) and the character-
based PCW AIS client cannot handle 
any image files. Some WAIS clients 
are also known to crash from time 
to time, or to simply hang on a 
complex search. So, if you are 
working in a multi-tasking envi-
ronment, make sure all of your 
work is saved and be prepared to 
reboot your machine with little or 
no warning. 
However, despite these and several 
other shortcomings, WAIS is a very 
useful tool that has the singular 
advantage of providing access to 
enormous quantities of informa-
tion through one easy-to-use in-
terface. WAIS is also a very new 
technology and will undoubtedly 
improve over time. For now, if 
you are willing to tolerate a few 
quirks, W AIS can indeed deliver 
(continued on page 16) 
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WAIS Client Software for Macs and PCs 
This month's feature story cov-ers an exciting new Internet resource called WAIS. WAIS 
client applications have been devel-
oped for many different computer plat-
forms. Some W AIS clients are charac-
ter-based and some take full advan-
tage of the graphics display capabili-
ties of the systems for which they were 
designed. But regardless of the inter-
face, the underlying principles of how 
to use W AIS remain the same. This 
article reviews two W AIS clients, 
WAIStation for the Macintosh and 
PCWAIS for IBM PCs and compatibles 
running the DOS operating system. If 
you've not yet read the cover story, 
Shopping for Information on the Internet 
with WAIS, you should probably do so 
before delving into these reviews. It 
will introduce you to some basic W AIS 
concepts and procedures that are taken 
for granted in the discussion below. 
WA/Station for the 
Macintosh 
CLIENTS FOR CLIENTS 
WAIStation for the Macintosh, de-
veloped by Thinking Machines Cor-
poration, was the first client applica-
tion designed to access W AIS-based 
information. As such, it is the proto-
type on which many subsequent W AIS 
clients have been modelled. The 
Finder-like interface is extremely in-
tuitive and takes advantage of stan-
dard Macintosh procedures and con-
ventions such as dialogue boxes, drag 
and drop icons, and pull-down menus. 
If you have MacTCP installed on 
your computer already, WAIStation 
requires virtually no configuration. 
When you start the application for the 
first time, you will be told that "The 
Personality File is Missing." Ask 
Look for documents about 
~~~~==~~------~Fin7t=he=s~e~s~ou=r~ce=s~---------.~ <a> comp.internet.library .src 
<a> alt .wais .src 
<a> interneLinfo .src 
Results 75 documents 
--------~..,. ~ 111111111111111 brewster@T Re : 'viAlS-discussion digest •45 : 'viAlS on Campus 
~ 111111111111111 takefuji@d Re : alt.bbs .internet Frequently asked Questions [FAQ] (with ans 
~ 111111111111111 INTERNET-TOUR 
~ 111111111111111 NOT JUST COWS - A Guide to Internet/Bitnet Resources in Agriculture and 
~ 111111111111111 bibliography . tx t 
~ 1111111111111 brewstE'r@T RE' : 'vi A IS-discussion digE'st #55 : How to gE't thE' ball rolling 
~- zen-1.0 .PS 
~ - takE'fuji@d RE': Bibliography programs 
Figure 1: WAIStation for the Mac. The Question and Sources windows on the left 
contain the names and icons of saved questions and sources. The large window labelled 
Question-1 is a new question window containing a query, selected sources, and a 
request for relevance feedback. 
W AIStation to create a new one. A file 
called W AIS preferences will appear 
in your W AIS folder and two win-
dows will appear on your screen, 
Question and Sources (see Figure 1 
on this page). The Question window 
displays the icons and names of any 
W AIS questions that have been saved 
during a W AIS session and the Sources 
window contains the icons and names 
of saved W AIS sources. 
Saving New Sources 
Two sources come bundled with 
theW AIStation application, Directory-
of-Servers and Connection-Machine 
Server. To add additional sources to 
the Sources window, you must either 
enter the information for the source 
manually by selecting theN ew Source 
option under the Source menu, or you 
can create a new question and ask the 
Directory of Servers to give you a list 
of the sources on a particular topic. To 
save a source from the list, double 
click on its icon and a window with 
information about that source will 
appear. You can accept the informa-
tion as is or modify it and then select 
Save from the File menu. The source 
will be added to your Sources window 
and a file for that source will be added 
to your Sources folder. 
Creating and Saving Questions 
To create a new question, select 
New Question under the Question 
menu. A new question window with 
the default name "Question-1" will 
appear (refer to Figure 1). Select the 
sources you want to query by drag-
ging their icons from the Sources win-
dow to the box labeled In these 
sources. Then enter your keywords in 
the box labeled Look for documents 
about. Once you've selected your key-
words and entered your sources, you 
can execute the question by clicking 
on the Run button. The results of your 
query will be displayed in the Results 
box of the window containing your 
question with the highest ranking 
document at the top. To view any of 
the documents in the Results box, 
double click on its icon. The selected 
document can be printed and/ or 
saved. If you think you might want to 
(continued on page 7) 
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rerun the question again sometime, 
click on your question window and 
select the Save option under the File 
menu. You will be asked to give your 
question a name and then it will ap-
pear in the Question window. Once a 
question has been saved, you can open 
it by double clicking on its icon in the 
Question window and run it by click-
ing on its Run button. 
Relevance Feedback 
WAIStation's relevance feedback 
feature is very easy to use. If you want 
to find documents similar to an entire 
document, drag the icon of the docu-
ment from the Results box to the 
Which are similar to box. If you only 
want to use part of a document for 
relevance feedback, open the docu-
ment and use the mouse to select the 
relevant portion. An icon will appear 
next to the selected text, which can 
also be dragged to the Which are simi-
lar to box. To get the new results 
based on your selections, simply run 
the question again. (Warning: some-
times complex queries with requests 
for relevance feedback will cause 
W AIStation to crash and you'll have 
to restart your Mac.) 
Other Features 
W AIStation offers some additional 
features that come in handy for deal-
ing with documents, questions, and 
sources. The Text menu allows you to 
specify the font that documents will 
use and the style in which your key-
words appear. You can, for example, 
ask for all of the words in your query 
expression to show up in boldface or 
italics. The Text menu also includes a 
Best Section option. This will locate 
the part of your document that has the 
most hits (i.e., occurrences) of your 
keywords. The "View Results By " 
option under the Question menu al-
lows you to organize and view the 
results of a question by score, date (of 
the document), or source. 
One of the most powerful features of 
W AIStation is its ability to query sources 
at particular time intervals. When you 
save a source, you can tell W AIStation 
how often to contact the source. The 
default is on request-that is, when you 
run a question that uses the source. But 
you can also tell W AIStation to contact the 
source at regular time intervals, such as 
hourly, daily, monthly, etc. If you use 
Multifinderandkeepthe W AIStationsoft-
ware running in the background, 
W AIStation will automatically contact the 
source at the specified time and update 
any questions that use that source. 
How to Get W AIStation 
W AIStation is available at many dif-
ferent locations, but the authoritative 
server is ftp.think.com. You'll find the 
most recent version, WAIStation 0.63 
Release, in the wais directory under the 
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name W AIStation-0-63.sit.hqx. When 
transferring the file with ftp, put your 
ftp client in ASCII mode (or BinHex 
mode, if BinHex is an option for your 
client). The file is both compressed 
and in so-called BinHex format. You'll 
need a utility like Stuffit to make the 
files contained in this archive usable. 
The W AIStation software comes with 
some brief, but useful documentation 
(in MS Word format) and a README 
file that contains additional information 
about how to save sources and use the 
Directory of Servers. Many of the fea-
tures ofthe software are undocumented 
(the documentation pre-dates this re-
lease), so you'll have to explore to find 
outwhatallofthepossibilitiesare. Ques-
tions about the software and bug re-
ports can be sent toW AIStation' s devel-
oper, Harry Morris (morris@think.com). 
• 
PCWAIS for DOS Machines 
I 
CLIENTS FOR CLIENTS 
As is typical of most TCP /IP appli-
cations for DOS machines, PCWAIS 
requires the user to edit several con-
figuration files before starting the ap-
plication. The file pcwais.cnf is a text 
file that contains information about 
where (in which directory) you want 
to store source files and a temporary 
spool file. Another file, wattcp.cfg 
holds network information about your 
local host, such as its IP address, 
netmask, the IP address of your pri-
mary nameserver, your gateway, and 
your domain name. Sample configu-
ration files are provided, but you will 
have to modify them to make them 
work with your machine. If you don't 
have the correct information at hand, 
ask your departmental network ad-
ministrator for help. 
PCW AIS is a character-based ap-
plication, but it does its best to mimic 
the graphical environment of 
W AIStation for the Mac (see Figure 2 
on page 8). The software works best 
with a mouse. However, you can also 
navigate the various boxes, buttons, 
and menus with the tab key, arrow 
keys, and Alt-key combinations. 
When you first start the applica-
tion, a New Question window appears. 
The sources that come with the appli-
cation are displayed in a box labeled 
Available. A handful of source files 
come with the distribution including 
the Directory-of-Servers. To select a 
source to search, you can either double 
click on it with the mouse or cursor to 
it with the arrow keys and press Alt-A 
(continued on page 8) 
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for Add. The name of the source will 
then be listed in the Sources box. 
Saving New Sources 
Saving a new source with PCW AIS 
is an awkward procedure. As is typi-
cal of W AIS clients, one begins by 
querying the Directory of Servers for 
relevant sources. Sources appear in 
the Results box ranked from 1000 
down depending on how well they 
matched your query. To save the 
source, you must open (or view) it and 
then select the Save option under the 
File menu. PCW AIS does not, how-
ever, suggest a default path and file 
name. You must enter the full path of 
the directory that is designated as the 
commonsourcedir in your pcwais.cnf 
file followed by a filename that ends 
with an .src extension. This procedure 
is not documented anywhere! In addi-
tion, when you save the source, the rank 
that it received as the result of how well 
it matched your query will be included 
in the source name unless you deliber-
ately remove it. If you don't remove the 
rank, a source will appear with a name 
like 1000 internet _services in your Avail-
able or Sources box. Since sources are 
usually listed in alphabetical order, the 
presence of a number at the beginning 
of a source name will make it difficult to 
find. 
Creating and Saving Questions 
Questions are created by choos-
ing the New Question option un-
der the Question menu. This ac-
tion will open a New Question win-
dow where you can select your 
sources and fill in your query ex-
pression in the Query box. Match-
ing documents are displayed in the 
Results box and can be viewed by 
double-clicking on the name of the 
document or highlighting it with 
the arrow keys and pressing Alt-G 
for Get. The document can be saved 
while it is open by using the Save option 
under the File menu. If no documents 
are open, the question can be saved by 
clicking on the Save button or pressing 
Alt-v for Save. 
Relevance Feedback 
To ask for relevance feedback in 
PCW AIS, highlight the desired docu-
ment in the Results box and then click 
on the Relate button or press Alt-e for 
Relate. The name of the document 
will then appear in the Relevant Docu-
ments box. PCW AIS restricts rel-
evance feedback to entire documents. 
There is no facility for selecting a por-
tion of a document as the basis for a 
query with relevance feedback. 
Other Features 
PCW AIS does not highlight key-
words in matching documents, but it 
does have a Find option under the Edit 
menu that allows you to look for any 
word you want to locate. You can also 
edit documents that you retrieve with 
the Cut, Copy, and Paste options un-
der the Edit menu. 
PCW AIS is a limited, but neverthe-
less useful, tool for seeking out text-
based W AIS information (the current 
implementation does not handle 
graphics files). Its greatest liability is 
the lack of documentation. Aside from 
the one page readme file that explains 
how to configure the software in only 
the most general terms, the user is left 
entirely upon his or her own to figure 
out how it works. For users who have 
never been exposed to W AIS in gen-
eral (or specifically to other WAIS cli-
ents), mastering PCW AIS could be 
quite difficult. In addition, like 
W AIStation, PCW AIS is fond of crash-
ing at unpredictable moments. Gen-
erally, however, it does so politely, 
first requesting permission and then 
returning the user to a DOS prompt. 
How to Get PCW AIS 
PCW AIS is available from the 
anonymous ftp server ftp.oit. unc.edu. 
You'll find it in the pub/wais/UNC/ 
DOS directory under the filename 
pcdist.zip. Before downloading the 
file, make sure you are in binary mode. 
The file is a ZIP archive and must be 
decompressed with a utility like 
PKUNZIP. PCWAIS requires that the 
packet driver interface designed to 
work with your network interface card 
be installed and loaded in order to 
run. Most PCs on the campus back-
bonealready have this utility installed. 
If you do not, ask for help from 
your network administrator. Bugs 
and other questions about PCW AIS 
should be reported to the author, 
Jim Fullton (jimJullton@unc.edu). • 
-Lynn Ward 
Figure 2: PCWAIS, a point-and-shoot, character-based WAIS client for IBM 
PCs and compatibles 
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Anonymous FTP Shortcuts 
NET TIPS 
H ere are some quick and easy tips that can cut down on the number of keystrokes 
required to log in to an anonymous ftp 
host and allow you to read text files 
(such as readme and index files) on an 
ftp server without breaking the ftp 
connection. These and many other 
useful anonymous ftp techniques can 
be found in CCSO User Guide #401, 
Free Software • How to find it • How to 
get it • How to make it usable ( uncompress 
it) by MarkZinzow and David Lemson. 
AnonymousFTPLo~ 
The term "anonymous ftp server" 
is so-named because the server per-
mits users to open an ftp session anony-
mously-that is, without having a reg-
istered account on the ftp server ma-
chine. The usual and generally publi-
cized procedure for logging in to such 
hosts is to enter the username anony-
mous rather than your real name when 
presented with the login or name 
prompt. Then, when prompted for a 
password, users are typically asked to 
enter their e-mail address, so that the 
server's system administrator can keep 
track of the unregistered users who 
access the system. 
To speed up the anonymous login 
process, try these shortcuts. Most serv-
ers accept the login ftp as equivalent 
to the user name anonymous. Ftp is 
certainly easier to spell than anony-
mous and will get you to the pass-
word prompt in four (if you count 
pressing the enter key) as opposed to 
ten keystrokes. Once at the password 
prompt, consider entering your ph 
alias rather than your full e-mail ad-
dress. For most UIUCnet users, the ph 
alias is much shorter than their full 
Internet-style e-mail address (e.g., 
l-wardl@uiuc.edu vs. ward@uxl.eso. 
uiuc.edu). Another, even quicker solu-
tion is to enter your user name fol-
lowed by an "@" sign as your pass-
word and leave the domain name off 
altogether (e.g., ward@ ). The sample 
session below illustrates logging in to 
Northwestern University's anony-
mous ftp server in precisely this man-
ner (characters in boldface are entered 
by the user): 
ux1 3> ftp ftp.acns.nwu.edu 
Connected to ftp . acns . nwu . edu . 
2 2 0 casbah . acns . nwu. edu FTP server ( SunOS 4 . 1) 
ready. 
Name (ftp .acns . nwu . edu :ward) : ftp 
331 Guest login ok , send ident as password . 
Password : ward@ [the password does not 
actually appear on the screen) 
230 Guest login ok , access restrictions apply . 
ftp> 
Reading Text Files On Line 
Most anonymous ftp servers have 
text files in each directory (typically 
named readme.txt, readme. doc, index, 
index.txt, or some other variation of 
readme or index) containing informa-
tion about the files in that directory. 
Since these files are provided to help 
the user determine which files, if any, 
s/he wants to download, it is usually 
advantageous to read them before ac-
tually downloading files to your local 
host. Unfortunately, most ftp client 
software does not offer the option of 
reading text files on line. Unix and 
DOS users can get around this prob-
lem by redirecting the output of an ftp 
command like get READ.ME so that 
the specified file is displayed to the 
screen rather than being transferred to 
a local disk. 
The Unix Solution. On Unix ma-
chines, you can read text files during 
an ftp session by piping the results of 
an ftp get command through a Unix 
pager utility like more or less (less is 
especially convenient because it al-
lows you to move both forwards and 
backwards through the file). For ex-
ample, to view the file called 
READ.ME, you could enter the com-
mand: 
or 
get READ.ME I more 
get READ.ME I less 
at the ftp> prompt. The file will be 
displayed one screenful at a time. To 
move forward in the file, press the 
space bar. If you specified less as your 
pager, you can move backward 
through the file by typing the letter b 
at the colon prompt (for more infor-
mation on using the more and less 
commands, consult the Unix manual 
pages by typing man more or man 
less at the Unix prompt). Once you 
have read the file, you can continue 
with your ftp session as usual. 
The DOS Solution. DOS users can 
achieve a similar effect by redirecting 
the output of an ftp get command to 
the screen (the DOS output device 
called CON). To view a file called 
READ.ME during an ftp session from 
a DOS machine, enter the command: 
get READ.ME con 
at the ftp> prompt. The file called 
READ.ME will scroll continuously on the 
screen. To stop the file from scrolling, 
press the Pause key on extended key-
boards or Ctrl-s on standard keyboards. 
To resume scrolling, press any key. 
Other Platforms. If you cannot use 
one of the methods described above, it 
may be possible for you to download 
a text file to your local disk and read it 
without closing your ftp session. Most 
ftp clients include the ability to "shell 
out" to the local operating system, 
perform a local command, and then 
return to the ftp session. If your client 
has this capability, you could down-
load (get) the appropriate readme 
file(s), read them on your local ma-
chine with a text editor or file viewer, 
and then return to your ftp session. 
The exact procedures involved will 
depend on your ftp client and the soft-
ware you use to view the file. For 
more information, consult your soft-
ware documentation, or, if the pack-
age is supported by CCSO, contact the 
CCSO consulting office (333-6133 for 
CCSO mainframe systems and 244-
0608 for microcomputers). • 
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CCSO's Anonymous FTP Service 
Moves to Different Host 
CAMPUS NEWS 
For several years, CCSO has made software and documentation files available to UIUCnet and 
other Internet users by running an 
anonymous ftp server on uxl, a gen-
eral purpose Unix machine. As the 
demand for Unix accounts from stu-
dents and staff has grown, CCSO has 
acquired new machines and has started 
to move services onto them, so that no 
single CCSO computer is overbur-
dened. Last spring, for example, the 
Netnews server was moved from uxl 
to the Sequent Symmetry computer, 
ux3. Ux3 is now also CCSO's primary 
anonymous ftp server, and anony-
mous ftp services on uxl have been 
disabled. This change will affect end-
users in several ways: 
• All of the files on uxl that were 
accessible to anonymous ftp users 
(the /pub directory and all 
subdirectories below it) have been 
moved to ux3. All users are strongly 
encouraged to use the address 
ftp.cso.uiuc.edu (rather than ux3's 
authoritativedomainname)toaccess 
the new anonymous ftp server. This 
address is an alias that always points 
to the machine functioning as UIUC' s 
primary anonymous ftp server. (An 
alias has also been assigned to the 
N etnews server. Client software 
designed to access the News server 
should use the name news.cso. 
uiuc.edu if the software supports 
the use of domain names.) 
If, for some reason, you are unable to 
connect to the anonymous ftp server 
using its alias, you can try the IP 
address 128.174.5.61. Remember, 
however, that unlike an alias, an IP 
address or authoritative domain 
name will direct you to a specific 
computer, even if the desired service 
is no longer offered on that host. The 
system of service-based aliases 
allows utilities like Netnews and 
anonymous ftp to be accessed 
transparently regardless of where the 
application actually resides. 
• Although the alias ftp.cso.uiuc.edu 
has been in use for some time, some 
articles in former issues of this 
publication and other CCSO 
documentation instruct readers to 
ftp to the host ux1.cso.uiuc.edu and 
login as anonymous in order to 
obtain publicly accessible files. Since 
uxl will no longer accept anony-
mous ftp requests, following such 
instructions explicitly will result in 
an unsuccessful login. When using 
older CCSO documentation that 
describes the anonymous ftp login 
process, replace any references to 
uxl' s machine address with the alias 
ftp.cso.uiuc.edu. 
• Files in the anonymous ftp area on 
ux3 are mounted on CCSO' s other 
Unix machines (e.g., uxa, uxl, ux4) 
using an implementation of the 
Network File System (NFS) protocol 
(for an explanation of NFS and how 
it works, see the NetWord column 
on page 15 of this issue). Users with 
accounts on the latter machines can 
access these files by logging in as 
usual and changing to the directory 
/nfs/ftp. The files in the /nfs/ftp 
directory and the subdirectories 
below it actually reside on ux3, but 
they can be viewed and manipulated 
(copied, ftp' d, etc.) just as if they 
were stored on these other Unix 
machines. 
• Finally,individualswithaccountson 
uxl willnoticethatthe/pubdirectory 
no longer exists. The files that were 
previously in the /pub directory are 
now in the NFS-mounted /nfs/ftp 
directory described above. 
CCSO staff are aware that the inevi-
table relocation of services and changes 
in IP addresses or machine names can 
cause confusion and extra work for 
network administrators and end-us-
ers. Hopefully, as people become ac-
customed to using service-based 
aliases, future changes can occur with-
out affecting the manner in which these 
services are accessed. • 
-Lynn Ward 
Next Month in UIUCnet ... 
• ISDN on UIUCnet 
• Review of Fetch, ftp client for the Macintosh 
• Review of Ed Krol's_new book, The Whole Inter-
net User's Guide & Catalog 
• NSFNET backbone upgrade 
• And much more; .. 
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Network Politics: 
Campaign '92 1nformation Available 
INTERNET TREASURES 
A s this year's presidential cam-paign steps into high gear, so has the media hype. Voters 
must sift through or ignore the moun-
tains of mudslinging and attention to 
trivial events or details-Dan Quayle's 
spelling abilities, Hillary Clinton's 
headbands, the "who is more like 
Harry Truman?" contest, 
etc.- in order to discover 
the candidates' positions on 
truly important issues. 
UIUCnet users who want to 
get beyond the sound bites 
can download position pa-
pers, speeches, official state-
ments, press-releases, and 
fact sheets for both George 
Bush and Bill Clinton from 
the anonymous ftp host 
nptn.org. All files are origi-
nal, unedited documents ob-
tained from the Clinton/ 
Gore and Bush/ Quayle cam-
paign committees. 
Retrieving Campaign 
'92 Info 
To retrieve some or all of 
the campaign information 
follow these steps: 
1. Open an ftp session with the host 
nptn.org. When prompted for a user 
name, enter anonymous. When 
prompted for a password, enter your 
e-mail address. 
2. Change to the directory /pub/ 
campaign.92 by typing: 
cd /pub/campaign.92 
3. To see a list of files in the directory, 
type: 
Is 
Documents related to the Clinton 
campaign begin with the letter "c" 
andarenumberedsequentiallycl.txt, 
c2.txt, c3.txt, and so on. Bush 
campaign documents follow the 
same scheme, but begin with the 
letter ''b" (bl.txt, b2.txt, b3.txt, etc.). 
The files INDEX.CLINTON and 
INDEX.BUSH list the documents 
for each candidate respectively, 
providing the filename and a brief 
description of the contents of the file. 
These index files should probably be 
downloaded and read or printed first 
because they are the only means of 
knowing the subject and source of 
each file. (All files in the directory are 
in ASCII format.) 
4. To download a file, first get into 
ASCII mode bytypingthecommand 
ascii at the ftp prompt. Then type: 
get filename where filename is the 
actual name of the file you want to 
retrieve; for example, get 
INDEX.CLINTON. 
5. Once you have downloaded the 
desired files, close the ftp session by 
typing quit at the ftp> prompt. 
Campaign '92 Sponsor: NPTN 
The "Campaign '92" ftp site is part 
of the Teledemocracy Project sponsored 
by the National Public Telecom-
puting Network (NPTN). 
NPTN is a nonprofit organi-
zation with three principle ob-
jectives: 1) to assist organizers 
in cities throughout the U.S. 
and world in establishing com-
munity computer systems 
with free public access (such 
systems are called Free-Nets); 
2) to link these community sys-
tems into a public network 
similar in spirit to National 
Public Radio and the Public 
Broadcasting System; and 3) 
to disseminate information 
and establish network-wide 
services, features, and pro-
grams that take advantage of 
the unique strengths of 
telecomputing as a communi-
cations medium. More infor-
mation on the NPTN and the 
Teledemocracy Project is available 
from the ftp host nptn.org in the direc-
tory /pub/info.nptn. 
Alternative Access to Campaign '92 
The Campaign '92 information is 
also available on the UIUC Gopher 
server under theN ewspapers, News-
letters, and Weather menu and will be 
posted to the Netnews newsgroups 
alt.politics.clinton and alt.politics. 
bush. • 
- Lyrm Ward 
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New Terminal Server Hardware, 
Procedures, and Policies 
CAMPUS NEWS 
I f you are a regular user of the CCSO terminal servers, you have prob-ably already figured out that noth-
ing stays the same for very long. Re-
cent hardware and software upgrades 
along with the reconfiguration of the 
modem pool rotaries are already pro-
viding users with improved and ex-
panded dial-in services. And soon, 
because the terminal server is poten-
tially the key that opens the door not 
only to computers on UIUCnet, but to 
the entire Internet, new security con-
trols will gradually be phased in. In 
the long run, end-users and system 
administrators should benefit from 
these changes, but the initial transi-
tion may require modem users to 
modify login scripts, reconfigure tele-
communications software, and learn a 
few new but simple procedures for 
logging in. 
Hardware Upgrades 
To meet the increasing demand for 
dial-in services to the campus net, a 
new Cisco terminal server and thirty-
two new V.32bis modems have been 
added to the terminal server configu-
ration. When you dial in, you will 
usually see a short message (or ban-
ner) and then will be presented with 
the terminal server prompt, which pres-
ent! y consists of the name of the server 
to which you are connected followed 
by a ">" sign (e.g., terml>). If you 
need to report terminal server prob-
lems to the Network Operations Cen-
ter, it is important to know the name of 
the server you are using. Even if the 
names of one or more of the servers 
should change sometime in the future 
(hint!hint!), youcanalwaysknowwhat 
server you are on by looking at the 
character string that precedes the ">" 
in the terminal server prompt. 
What Number Should I Dial? 
Including the thirty-two new high-
speed modems, there are now six sepa-
rate modem pools available to dial-in 
users. The rotaries of four of these 
pools have been linked so that, if all 
modems in one pool are in use, the call 
will be rolled over to the next available 
modem in the chain. The six pools of 
modems and the manner in which the 
rotaries are linked are illustrated in 
the figure on this page. As shown in 
the figure, a total of 134 modems are 
available by dialing the number 333-
4000. However, if you want to achieve 
the optimal throughput for your par-
ticular modem, you should dial the 
first number in the chain of the four 
linked rotaries that corresponds most 
closely to your modem's specifications. 
In general, users with modems with a 
basic transmission rate of up to 2400bps 
(with or without MNP4 and MNPS 
reliability and data compression 
modes) should dial the number 333-
4000. If you have an MNP4 modem 
that has problems communicating 
with theMNP4-Spool, trydialing333-
4007 to connect directly to the separate 
pool of MNP4 modems. Users with 
V.32 and V.32bis modems should dial 
the number 333-3700 (the first forty-
eight modems in this chain are config-
ured to permit throughput rates of up 
(continued on page 13) 
76modems 
Type: 2400bps MNP4-5 
Phone Number: 333-4000 
Modem Pools and Rotary Links 
on the 
32 modems 
Type: 14,400bps V32bis 
Phone Number: 333-3700 
16modems 
Type: 14,400bps V32bis 
Phone Number: 333-5069 
10 modems 
Type: 9,600bps V32/PEP 
Phone Number: 333-5109 
CCSO Terminal Servers 
14modems 
Type: 2400bps MNP4 
Phone Number: 333-4007 
6modems 
Type: 14,400bps USR HST 
Phone Number: 333-4976 
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to 38,400bps with data compression 
enabled). If your modem uses a pro-
prietary protocol such as PEP or HST, 
use the number that will connect you 
directly to the pool of modems that 
supports that protocol (333-5109 for 
PEP and 333-4976 for HST). 
Phase-In of Mandatory Login 
At the present time, dial-in users 
have the option of logging in to the 
terminal servers, but login is not re-
quired. Eventually, however, all users 
will be forced to log in to the terminal 
servers before they can connect to com-
puters on or off campus. This new 
policy will be implemented in two 
'Eventua{{y ... a{{ users 
wi{{ be forced to {og in 
to tlie termina{ servers 
before tliey can connect 
to computers on or off 
campus. 
phases. During the first phase, which 
will probably begin in March of 1993, 
CCSO will begin to restrict the ma-
chines that dial-in users can access 
without first logging in to the terminal 
servers. The first machines to require 
terminal server login will most likely 
be those administered by CCSO (e.g., 
ux1, uxa, ux4, uxh, VMD, etc.). Phase 
two, slated for early summer of '93, 
will extend the forced login require-
ment to all computers on the campus 
network, except for certain systems 
exempted by request, such as the on-
line library catalog system (IOPlus). 
Stay tuned to this newsletter and the 
terminal server banners for up-to-date 
announcements on the status of man-
datory login. 
Note for System Administrators: 
Campus system administrators who 
would like to restrict terminal server 
access to their machines can request 
that forced login be turned on prior to 
the scheduled implementation date. 
To request this service, contact Mike 
Gardnerviae-mailatmgg@uiuc.edu. If 
you would like to have forced login 
turned on early for your system, it is 
essential that you educate your users 
about the change and provide them 
with support as they adjust to the new 
procedures. 
The Login Procedure 
The procedure for logging in to the 
terminal server will add a few extra 
keystrokes to your terminal server ses-
sion, but is really quite easy. Before 
you get started, however, you'll need 
two pieces of information, your ph 
alias and your ph password (if you do 
not know your alias and password, 
see the section Planning Ahead for 
Forced Login below). With this infor-
mation in hand, you can begin your 
session by dialing the terminal server 
as usual. Once connected, enter the 
command login at the terminal server 
prompt. You will be prompted to 
enter your usemame. Enter your ph 
alias as your username. Then, at the 
Password: prompt, enter your ph pass-
word. For example (text entered by 
the user appears in boldface): 
terml> login 
Username : g-bush (George Bush ' s 
ph alias) 
Password : iloCcorb (George's ph 
password will not be 
echoed to the screen) 
terml> 
Once you have logged in, you will 
be returned to the terminal server 
prompt and can conduct your termi-
nal server session as usual. 
Advantages of Terminal Server 
Login 
Although logging in to the terminal 
server may require a little extra work 
on your part, the advantages far out-
weigh the inconveniences. Users and 
system administrators can expect to 
reap the following benefits: 
• Expanded Network Access. Any 
user who logs in, even today, can 
connect directly from the terminal 
server to any host on the Internet. 
Dial-in users who do not login are 
restricted to connecting to hosts in 
uiuc.edu and uic.edu domains. 
• Better End-User Support. Support 
for terminal server problems should 
also be dramatically improved. 
When a user logs in, the terminal 
server port, modem, and host to 
which the user is connected are 
recorded in a log along with his or 
her usemame. If a terminal server 
problem is reported to theN etwork 
OperationsCenter(244-1000),NOC 
staff can locate the session in the 
log by username and know 
immediately where to look for 
hardware and configuration 
problems. Without this log, it is 
extremely difficult for NOC 
personnel to isolate the particular 
modem or port with which a user is 
experiencing problems. The login 
data can also be used to generate 
usage statistics that will enable the 
terminal server management staff 
to plan for and provide better 
services, such as the recent 
hardware upgrade. 
• Improved Security for Everyone. 
The forced login policy will add a 
much needed layer of security to the 
campus network Currently, any 
person with a computer and modem 
(including individuals without any 
association to the University) can 
dial the CCSO terminal servers and 
try to connect to any machine on the 
campusnetwork(ofcourse, this does 
not mean thattheuserwillnecessarily 
be able to log in to any machine). 
Forced login willlimitterminal server 
usage to University students and 
staff, reducing the possibility of 
unauthorized users accessing 
restricted campus network resources. 
(continued on page 14) 
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CCSO can also provide departmen-
tal system administrators with infor-
mation about who is accessing the 
machines for which they are respon-
sible. Weekly and monthly reports 
listing the aliases of the persons who 
accessed a particular system via the 
terminal server can be generated on 
request. If an unauthorized break-in 
is suspected, more detailed informa-
tion can be provided (requests for such 
reports should be sent via e-mail to 
MikeGardneratmgg@uiuc.edu). Along 
the same lines, if an end-user suspects 
that someone has been using his or her 
alias to log in to the terminal server, 
CCSO can use the logs described above 
to determine which machines have 
been accessed under a particular alias. 
This data combined with other kinds 
of information can help to identify the 
offender. 
Planning Ahead for Forced Login 
While the general procedure for 
logging in to the terminal server is not 
complicated, all dial-in users should 
prepare themselves for the changeover 
to ensure a smooth transition. The login 
requirement may pose special prob-
lems for individuals who use scripts in 
conjunction with their telecommuni-
cations software to automatically dial 
the server and connect to a specific 
host. People who use Eudora with a 
modem will also be affected, because 
the Eudora software has a built-in 
script that "talks to" the terminal 
server, and the current Eudora distri-
bution does not support terminal 
server login. The following recom-
mendations and information will help 
you to plan ahead so that you are not 
locked out of the network when forced 
login is implemented: 
1. If you don't already know your ph 
alias and password, find out what 
theyare. Youcangetthisinformation 
by presenting your valid University 
ID card to the staff at the CCSO 
Accounting and Distribution Desk 
in 1420 OCL. Or,ifyourdepartmental 
network administrator has proxy 
rights to your ph entry, s/he should 
be able to tell you your alias and help 
you change your password to 
something that you can remember 
easily. 
2. If you know your ph alias and 
password, starting now, log in as a 
matter of habit whenever you use 
the terminal server. This way, if you 
encounter any difficulties, you can 
try to resolve them (or get help) before 
login is required (and you won't have 
to scramble through old newsletters 
or documentation to find the login 
procedurewhenyoufinallyneedit). 
%e fogin requirement may 
pose special probfems for 
irufivU{uafs wfw use 
scripts in conjunction 
witli tlieir 
tefecommunications 
software to automatica[[y 
c[ia[ tlie server and 
connect to a specific fwst. 
Peop{e wfw use t£udora 
witli a ttWdem wiii also be 
affected. 
3. If you use scripts that automate the 
process of contacting the terminal 
server and logging into a specific 
host, you will need to incorporate 
the new login routine into your 
scripts. Here again, it's best to test 
your new scripts before forced login 
is in place. If your modifications 
work, you'll be ready to go, and, if 
they don't, you'll have time to work 
out the bugs or find someone who 
can help you make the necessary 
changes. 
4. If you use Eudora with a modem to 
access your e-mail, you will need to 
acquire and install a new version of 
Eudora. Steve Domer has already 
produced a test version of Eudora 
that works with the new terminal 
server configuration. Keep an eye 
out for future announcements about 
when and where you can get the 
new release. 
5. jFinally, some advice about 
passwords. Although it may be 
tempting, do not use the same 
password for your ph entry and your 
account(s)oncomputersonthecampus 
net. As mentioned above, the new 
login procedure is intended to make 
the campus network and the 
computers attached to it more secure. 
If you use the same password for ph 
and your other computer accounts, 
and someone else learns your 
password, he or she will not only be 
able to log in to the terminal server, 
but can also log in to your account(s), 
read your personal e-mail and files, 
and conduct all sorts of mischief 
underyourname. Byusingdifferent 
passwordsforyourvarious accounts, 
you significantly reduce this 
unpleasant possibility. 
People who use scripts to log in to the 
terminal server should consider an 
additional point about passwords. 
Telecommunication scripts are 
usually plain text files that can be 
read by anyone who has access to 
your desktop computer. If your 
password to the terminal server (your 
ph password) or to a networked 
computer is included in the script, it 
is potentially available to anyone 
attempting to break in to either 
system. If your scripting language 
allowsforuserinput, design the script 
so that you can enter your password 
manually, rather than having the 
script feed it to the remote system 
automatically. • 
-Lynn Ward 
NETWORD 
N S, or Network File System, is a set of protocols developed by Sun Microsystems that al-
lows files and directories to be shared 
across an IP network (IP is the princi-
pal routing protocol used on UIUCnet 
and the Internet). Unlike ftp, which 
permits the transfer of files from a 
remote host to a local computer and 
vice versa, NFS makes a remote file 
system (or part of a file system) appear 
as if it were actually a disk drive or 
directory on your local computer. Files 
accessible via NFS can potentially be 
copied, deleted, or modified with the 
same commands that you would use 
to manipulate files on your local stor-
age device. 
NFS is a client-server application. 
An NFS server is a computer that 
makes its file resources available to 
other computers via the NFS protocol. 
The administrator of the server can 
control which parts of the file system 
will be made available, or exported, to 
NetWord: NFS 
NFS clients and the access rights asso-
ciated with those exported resources. 
For example, one part of the file sys-
tem may be accessible to any com-
puter on the network running NFS 
client software, while another part may 
only be accessed by specific hosts. The 
administrator can also control the ac-
cess rights or permissions to files on the 
server. An exported file system can be 
read-only (meaning users can only read 
files in the exported directory and copy 
them to a local storage device) or read-
write (meaning users can both read 
and modify existing files and also cre-
ate new files on the remote file sys-
tem). 
The client process of attaching a 
remote NFS directory to a local file 
system is called mounting a directory. 
When an exported directory is 
mounted, the files and subdirectories 
contained in that directory appear to 
have the same characteristics as the 
files on the local computer. Thus, if a 
Macintosh running NFS client soft-
ware mounted part of a Unix file sys-
tem, the mounted system would use 
standard Macintosh icons. The file 
system would look like a hard disk (or 
October 1992 15 
file server), directories would be rep-
resented as folders, and files would be 
represented as documents within fold-
ers. Originally, NFS was developed 
for sharing files among Unix systems 
only. Today, however, servers and 
clients exist for many different com-
puter platforms. 
CCSO runs an NFS server and cli-
ent on all of its public Unix machines. 
This allows the unique file resources 
on each machine to be mounted by the 
others so that end-users have access to 
these files regardless of the machine 
on which they have an account. You 
can find the NFS file systems that have 
been mounted on a CCSO Unix ma-
chine by changing to the /nfs direc-
tory. The directory /nfs/uxc on uxl, 
for example, contains directories and 
files that actually reside on the CCSO 
computer called uxc, but they appear 
to be an integral part of uxl's file sys-
tem. The enormous and well-known 
collection of software and documen-
tation available on Washington 
University's ftp server wuarchive. 
wustl.edu is also mounted on most 
CCSO Unix machines in the directory 
/nfs/wuarchive. • 
Network Design Update 
NEWUIUCNET BACKBONE 
CONNECTIONS (since 6/92): 
909 W Oregon- SRL/ Cultural Values & Ethics 
Assembly Hall 
Beckwith Center 
Child Development Lab 
Computer and Systems Research Lab 
Meat Science Lab 
News Bureau 
Office of Facilities Planning & Management 
Technology Commercialization Bldg. 
NETWORK INSTALLATION IN 
PROGRESS: 
Burrill Hall 
Coordinated Sciences Lab 
Engineering Hall 
Henry Administration Bldg. 
Morrill Hall 
Nuclear Engineering Lab 
Stadium 
Talbot Lab 
University Fire Station 
University Police 
NETWORK INSTALLATION 
ANTICIPATED: 
Education Bldg. 
Harker Hall- UI Foundation 
Law Bldg. 
Library 
NETWORK DESIGN IN PROGRESS: 
Architecture Bldg. 
Campus Bookstore 
Chemical and Life Sciences Bldg. 
Flagg Hall 
Grainger Engineering Library 
KCPA 
Mailing Center 
Noble Hall 
Rehabilitation Center 
Roger Adams Lab 
School of Life Sciences 
Temple BuellArchitecture Bldg. 
University Press Bldg. 
Vivarium 
~Computir}g & 
:::.;:Communications 
·Services Office 
1120 DCL 
Campus MC 256 
1304 W. Springfield Ave. 
Urbana, IL 61801 
WAIS ... 
(continued from page 5) 
piles (or should I say files) of neatly 
bundled information to your door. 
Accessing W AIS 
There are several options for ac-
cessing W AIS-based information. As 
described above, you can use theW AIS 
gateway that is available in Gopher. 
This facility, however, will only per-
mit you to search one source at a time 
and does not offer relevance feedback 
or the ability to save questions. The 
courtesy account running SW AIS at 
quake.think.com has similar limita-
tions (although relevance feedback has 
recently been implemented). If you 
are really interested in exploring 
W AIS, acquire a W AIS client for your 
desktop computer. There are two main 
anonymous ftp distribution sites for 
W AIS client software: ftp.think.com 
(change to the wais directory) and 
ftp.oit.unc.edu (check out the directo-
ries pub/wais and pub/wais/UNC). 
Read the README files to see what's 
available. Typically, the name of the 
platform is embedded in the filename 
of the client. A review and more spe-
cific information on how to obtain the 
W AIS clients for Macintosh and DOS 
VINCENT GOLDEN SPECIAL COLLECTIONS ADMIN OFC 
314 LIBRARY 
CAMF'US 
MC-522 
machines can be found in the Clients 
for Clients columns on pages 6-8 of 
this issue. 
Learning More about W AIS 
If you are interested in learning 
more about WAIS, there is an e-mail 
discussion group devoted to the topic. 
To subscribe, send an electronic mail 
message to wais-discussion-request 
@think.com. The Usenet newsgroup 
comp.infosystems.wais is another 
UIUCnet provides timely infor-
mation about the campus network. 
It is published by the Computing 
Services Office and is edited by Lynn 
Ward. Comments and suggestions 
for topics are welcome. Permission 
to reprint all or part of UIUCnet for 
non-profitpurposes is granted, pro-
vided full acknowledgement of the 
source is given. Feel free to reach us 
via electronic mail (uiucnet@uiuc.edu), 
campus or U.S. mail (UIUCnet, 
Computing Services Office, 1120 
Digital Computer Laboratory, MC 
256, 1304 W. Springfield ,Ave., 
public forum for W AIS enthusiasts. 
Information about WAIS is archived 
on the Thinking Machines W AIS 
server, so like me, you can also use a 
W AIS client to find out more about 
WAIS. Finally,if after consulting all of 
these sources you still have questions 
that remain unanswered, you can con-
tact the man who started the whole 
W AIS movement, Brewster Kahle, by 
sending e-mail to brewster@think.com. 
• 
-Lynn Ward 
Urbana, IL 61801), or by phone at 
(217) 244-0681. 
For a free subscription, just send 
us your name and (preferably cam-
pus) address; be sure to include 
your department and mail code if 
yousendacampusaddress. UJUCnet 
is also available in electronic forin. 
Recent issues are posted to the Net-
news newsgroup uiuc.pubs.uiuc-
net. Back issues are available for 
download from Jhe anonymous ftp 
host ftp.cso.uiuc.edu in the , din~c­
tory dodnet/uiucnet and from the i 
UIUC Gopher server. 
__ .....__;;._..-*~~-
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' r-11? Faster Than a Speeding Modem .. 9~c ~-0"' 
Able to Carry Voice and Data over a ~ •o,~ 1.98<? 
Single Telephone Line ... 
It's ISDN 
CAMPUS NEWS that the higher speed dial-up moderns of 
today (9600 to 14400 bits per second) are 
possible, and there is not much hope for 
going faster over a run-of-the-mill horne 
telephone line. 
What Is ISDN? 
PC compatibles (DOS™) 
For several years, telephone compa-nies have been touting something called Integrated Services Digital Net-
work (ISDN) as the new technology to bring 
voice and data communications into the 
20th century. Alas, in spite of all the hoopla 
and publicity, ISDN has progressed a lot 
more slowly than the phone company ex-
pected. Let's look at what ISDN is, the 
problernsitissupposed to solve, and what's 
happening with ISDN in the Champaign-
Urbana area. 
Users who need multiple communica-
tions services face a second set of prob-
lems. Every service requires a separate 
line, and some lines might need to be 
specially engineered to handle higher 
speeds. If, for example, you want a "data" 
line in your house in addition to your 
"voice" line, two pairs of wires are re-
quired all the way from your horne to the 
telephone office. If you want a high-speed 
line, a technician must customize that line 
by adding little coils to it at points along 
the way to make it just so. Over time, the 
wire will change, so the coils will have to 
be adjusted. This makes the line prone to 
go out of specifications and is a mainte-
nance nightmare for the phone company. 
[J 
[II 
BJ 
• 
• 
Macintosh rM 
X Window System rM 
NeXT™ 
CCSO'SIBM™ 
mainframe,VMD 
UNIX™ mainframes 
and workstations 
II'~· 'II Any platlorm 
Problems with Traditional Telephony 
Traditional telephony suffers from the 
same problems as vinyl records: it is an 
analog medium with limited capabilities. 
(In . this case, analog means that sound 
waves, which are continuously varying air 
vibrations, are translated into continuously 
varying electrical signals.) The telephone 
was designed to carry the human voice, 
which for the most part only requires fre-
quencies up to about 3500 Hertz. Therein 
lies the problem-the analog signal is prone 
to noise, and the limited frequency spec-
trum makes the telephone system hard to 
use for much else. It is only through so-
phisticated signal processing techniqu_es 
Finally, there are a lot of additional 
services that the phone company would 
like to offer, but can't because the commu-
nications possible between its office and 
your phone are limited. Take call waiting, 
for example. It probably seemed great 
until you tried to use it with a modem. 
Unless you remember to disable call wait-
ing, every time someone calls your phone 
while you are using your modem, the 
modern connection will be dropped. The 
problem is that there is no easy way to 
(continued on page 2) 
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(continued from page 1) 
force the modem signal and a command to 
ring the phone onto the same set of wires. 
Another weakness of the analog 'system is 
the time it takes to set up a call. Even with 
touch tone dialing, because you are using 
the voice medium to signal the office, it 
takes about 15 seconds just to make a con-
nection-a virtual eternity in the :realm of 
data communications. 
Enter ISDN 
ISDN was designed to solve these and 
other similar problems. First, it offers inte-
grated services, meaning multiple conver-
sations or sessions can occur simulta-
neously over a single pair of wires. Sec-
ond, it is a digital network (sound waves 
are converted to digital [numeric] code), 
so you get an inherently noise-free me-
dium more like a compact disk than a 
phonograph record. 
To accomplish these feats, every ISDN 
line is actually a 144 kilobits per second 
(kbps) data communications line. This line 
is broken up into three channels, two B 
channels capable of transmitting 64 kbps 
each and one D (data only) channel good 
for 16 kbps. The B channels are for your 
exclusive use and are suitable for either a 
voice call or a high-speed data connection. 
The D channel is shared between you and 
the phone company. You can use the D 
channel to send data packets to a destina-
tion, but the phone system also uses it to 
tell your phone to ring and to dial a call. (If 
you think about it, the set of touch tone 
pulses, which takes 15 seconds to transmit 
with an analog telephone line, is only about 
40 bits of information and could be sent in 
less than .003 second over the D channel.) 
Since all the signals on the D channel use 
packets in different formats, there is never 
any confusion between what data belongs 
to you and what belongs to the phone 
system. 
The Catch 
You knew there had to be a catch. Well 
you underestimated-there are actually 
several and they probably aren't where 
you would expect. Most people immedi-
ately say, "I bet the phone company really 
socks you for this service." In fact, ISDN is 
probably the most reasonably priced ser-
vice the phone company has ever offered. 
An ISDN phone line costs only slightly 
more than a traditional phone line, about 
$24 per month. Currently there is a usage 
charge (a so-called tariff), which is again 
quite reasonable. Local64 kbps data calls 
cost $0.0035 for the first minute and $0.002 
for additional minutes. 
The big catch is that the hardware re-
quired to make all this work doesn't come 
cheap. A terminal adapter is needed to 
insert your conversations, voice or data, 
into the proper ISDN channel. A voice-
only ISDN phone might have the ter-
minal adapter built in and is a lot more 
complex than a $9.99 telephone from 
K-mart. It's more like a $600 Nieman 
Marcus phone. And that's just for your 
basic model. If you want to do voice 
and data over two B channels your 
phone will cost even more. Addition-
ally, ISDN interface cards are often 
proprietary and only know how to talk 
to identical cards. So, many vendors 
are producing external bridging prod-
ucts that convert standard network 
packets (such as Ethernet) to ISDN. 
To set up a computer with such equip-
ment costs roughly $150.00 for an in-
terface card and another $1700 for the 
bridge. 
This added expense is not just on 
the customer's end either. The phone 
company must upgrade every tele-
phone switching office to handle 
ISDN-an expensive proposition that 
can't be done in any one fiscal year. 
So, it will be a few years until you can 
be fairly sure that you can place an 
ISDN call anywhere you want. (Actu-
ally, it may never happen for smaller 
communities with independent phone 
companies.) 
All of this causes a big chicken and egg 
problem. Since ISDN is not yet deployed 
everywhere, few people buy the equip-
ment to use the service. So ISDN equip-
ment is not mass produced, and the cost 
stays high. Since few are buying the ser-
vice, the phone companies are moving 
slowly with deployment. So ISDN is not 
deployed everywhere, and so it goes. 
Enter the Ameritech Trial 
To get the ball rolling, the Ameritech 
Corporation has chosen a few smaller cit-
ies for ISDN trials. These trials are de-
signed both to make the initial steps for the 
user more affordable and to allow 
Ameritech to learn how people would use 
these high-speed connections. Cham-
paign-Urbana has been chosen as one of 
these cities. 
As part of the trial, ISDN will be de-
ployed early in the area. By the end of 
November 1992, it will be available almost 
everywhere in the twin cities. (Some fringe 
areas and suburbs may be too far out to 
take part initially). In addition, Ameritech 
will pay for hardware to do about thirty 
voice Ida ta connections for various classes 
of users (e.g., students, faculty-staff, 
schools ... ) who appear to have a need for 
high speed data connections. These con-
nections will be watched by Ameritech to 
get a better understanding of the service. 
Again, life isn't all wine and roses. 
One of the problems is that the hardware 
used for the trial will probably not be the 
best hardware to use in the long term. We 
would really like to have the equivalent of 
an internal modem for a PC on the user 
end and a terminal server-like box on 
CCSO' s end, but this equipment doesn't 
exist yet. The hardware we are forced to 
use instead is better suited to connecting 
small LANs to the campus network via 
ISDN. It is just too expensive (for both 
end-users and CCSO) to be a viable option 
for individual connections to UIUCnet. 
The bottom line in all of this is that 
there will be a number of ISDN connec-
tions made to UIUCnet this year. Those 
connections should work just fine and be 
quite satisfactory in the short term. Fu-
ture connections, however, will likely take 
a different form before the service be-
comes generally available. We will con-
tinue to keep you informed on the ISDN 
trial and the direction of general ISDN 
services in future articles. • 
-Ed Krol 
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The Whole Internet User's Guide & Catalog: A Review 
INTERNET TREASURES 
I nternet service providers and seasoned Internet users are finally recognizing the need for solid, comprehensive, and 
comprehensible instructions on how to 
find and make use of the vast and varied 
information archives and services avail-
able on the Internet. Several regional 
networks have already put together user's 
guides covering services on the Internet at 
large with special emphasis on regional 
facilities, and similar works by organiza-
tions and individuals are in progress or 
have already gone to press. North-
WestNet's User Services Internet Resource 
Guide (NUSIRG)-reviewed in the May-
June 1992 issue of UIUCnet, vol. 5 no. 4-is 
an exceptional example of such efforts. 
Brendon Kehoe's Zen and the Art of the 
Internet: A Beginner's Guide to the Internet 
(originally available in electronic form and 
now published by Prentice Hall) has also 
been highly praised for its breadth and 
readability. 
Among the latest and best offerings in 
the area of Internet documentation is The 
Whole Internet User's Guide & Catalog, writ-
ten by none other than CCSO' sown Assis-
tant Director for LAN Deployment (also 
the Network Design Office's mighty leader, 
not to mention my boss), Ed Krol. The 
Whole Internet User's Guide & Catalog, pub-
lished by O'Reilly and Associates, Inc., 
covers much of the same ground as the 
other works mentioned above. There are 
chapters on standard Internet applications 
such as remote login ( telnet), file transfer 
(ftp), electronic mail, and Network news 
(Usenet). However, there are several things 
that set Krol' s book apart from other guides 
to the Internet (or at least the ones I've run 
across). Aside from providing in-depth 
coverage of some of the newest applica-
tions to spring up on the Internet (such as 
Gopher, W AIS,and the World-Wide Web), 
the overall organization and manner of 
presentation of the book is unique. 
Organization 
The Whole Internet User's Guide & Cata-
log consists of two major sections: 1) the 
user's guide proper, which provides his-
torical and technical background on the 
Internet and instructions on how to use the 
major Internet applications, and 2) "The 
Whole Internet Catalog," a descriptive list 
of newsgroups, information servers, file 
archives, and other Internet resources or-
ganized by subject matter. (There are also 
some useful appendices and a glossary at 
the end of the book.) The resource catalog, 
in particular, is quite different from those 
offered in other Internet documentation. 
Most guides organize Internet resources 
by application type-that is, databases, 
mailing lists, electronic journals, bulletin 
boards, library catalogs, etc. By grouping 
the resources alphabetically according to 
subject matter (from Aeronautics to 
Zymurgy), Krol makes it possible for re-
searchers and/ or hobbyists to zero in on 
the resources of particular interest, regard-
less of the application that drives or ac-
cesses them. 
The User's Guide 
The first four chapters of the user's 
guide offer a fascinating introduction to 
the inner workings and politics of the In-
ternet. Chapter Three ("How the Internet 
Works") treats several potentially dry and 
highly technical topics-packet switched 
networks, the TCP /IP protocols, and the 
Domain Name System-in a manner both 
accessible and engaging for the layperson. 
(continued on page 4) 
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(continued from page 3) 
I can think of no other book for novice 
users that covers these subjects in such a 
detailed yet palatable form. 
The remaining eleven chapters are de-
voted to describing major applications on 
the Internet, providing step-by-step in-
structions and command summaries where 
applicable. If you are familiar with other 
books published by O'Reilly and Associ-
ates (the Nutshell Handbooks), you 
shouldn't be surprised to learn that virtu-
ally all of the examples in the book are 
based on Unix character-oriented applica-
tions. If you use a Macintosh, IBM PC, or 
some other type of computer, don't let the 
Unix bent dissuade you from reading the 
book. As Krol points out, although the 
example applications and utilities are Unix 
based, similar programs exist for most other 
operating systems, and the basic features 
and capabilities of such programs do not 
vary significantly across platforms. In 
other words, if, when reading about elec-
tronic mail, you learn the basic features of 
the Unix Mail program, you can safely 
assume that an e-mail program for the PC 
or Mac will offer the same or similar fea-
tures. If, on the other hand, you have a 
Unix account and choose to use the spe-
cific programs discussed in the book, you'll 
have a wise and friendly tour guide to hold 
your hand as you step your way through 
the application. 
Documentation with Personality 
As a writer, editor, and consumer of 
computer documentation and literature, I 
was most impressed with the captivating 
style of The Whole Internet User's Guide & 
Catalog. Throughout the book, Krol never 
loses sight of his audience, which he de-
fines in the following manner: 
"Very specifically: while writing this book, 
my model audience was a new graduate stu-
dent in some non-technical discipline (i.e., not 
computer science or any form of engineering) 
who needed to use the Internet to do research. 
Of course this assumes an audience ranging 
from Italian scholars to sociologists to physi-
cists with a correspondingly wide range of 
computer experience. I do assume that you're 
computer literate ... and that you are familiar 
with some computer operating system, but not 
necessarily UNIX." 
With this audience in mind, Krol talks 
the reader through each application, often 
using vivid metaphors to clarify compli-
cated technical concepts. His easy-going, 
congenial manner is deliberately 
unintimidating, often humorous, and al-
ways informative. This is not your typical 
dry, cookbook approach to computer docu-
mentation. Although there are instructions 
on what buttons to push and commands to 
enter, the emphasis is on conceptual under-
standing of the topics covered. Krollets the 
reader know what each application does, 
why a person might want to use it, how to 
use it, what its current limitations are, and 
what potential it holds for the future. 
... I was most impressed 
witfi tfie captivating style 
of rrfie Wfio[e Internet 
'User's (juide & Cata[og. 
Some Minor Bugs 
Lest you think that this reviewer might 
have been influenced by the fact that the 
author of The Whole Internet User's Guide 
makes recommendations on her annual 
salary increases, I will boldly point out a 
few minor flaws in the book. First, while 
the commentary on Unix applications is 
mostly accurate, information about PCs 
and Macs and the applications that run on 
them is occasionally over-general or sim-
ply incorrect. Second, when discussing 
transfer modes in the chapter on ftp, Krol 
suggests that since " ... Non-ASCII com-
puters are becoming less common ... " it is 
reasonable to transfer ASCII files in binary 
mode. On this point, I disagree. Different 
systems treat the line endings of ASCII 
files differently. Some only use a carriage 
return, some use a line feed, and some use 
both. Putting ftp into ASCII mode ensures 
that line terminations will be translated 
properly for the target system. 
The addition of a bibliography at the 
end of each chapter or at the end of the 
book would improve its usefulness; so, 
too, would a list of client applications for 
operating systems other than Unix. There 
are also a few typos and editorial errors 
that will reportedly be corrected in the 
next printing. 
Finally, if you under the impression 
that the title, The Whole Internet User's Guide 
& Catalog, means that every Internet appli-
cation and resource is covered in the book, 
you will be disappointed. No writer would 
presume to think that he or she could 
possibly identify every resource available 
on the Internet; and, when you read Krol' s 
introductory remarks to the user's guide 
and resource catalog, you'll realize that 
this was not his intention. Rather the book 
provides a complete introduction to the 
tools necessary to discover other tools and 
information resources. Many tech writers 
and computer journalists have a penchant 
for parodying well-known titles and slo-
gans (e.g., Zen and the Art of the Internet; 
RFC 1118: The Hitchhiker's Guide to the In-
ternet, another well known work by Ed 
Krol; "What's Up NOC?;" "Of Mice and 
Menus;" and so on), and Krol' s derivative 
title fits into this tradition. Perhaps it's 
because we can't think of clever titles on 
our own. I like to think we use this tech-
nique to catch the reader's eye with some-
thing that will be immediately familiar 
and comfortable. In any case, there's no 
doubt that you'll feel comfortable with Ed 
Krol' s significant contribution to the Inter-
net community. If you have any interest in 
exploring the Internet, consider adding 
The Whole Internet User's Guide & Catalog to 
your library. 
How to Purchase the Guide 
The Whole Internet User's Guide & Cata-
log can be purchased at local book stores or 
ordered directly from O'Reilly and Asso-
ciates by dialing their toll free number, 1-
800-998-9938. The ISBN number is 1-56592-
025-2, and the retail price is $24.95. (Note: 
Eventually,theResourceCatalogwillbemade 
freely available on the Internet. Stay tuned for 
more information on when and where.) 
Congratulations Ed, from all of us at 
CCSO! . 
-Lynn Ward 
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Fetch: The Ultimate FTP Client for the Macintosh 
CLIENTS FOR CLIENTS 
AlthoughNCSAhas been bundling an ftp client with its telnet soft-ware for DOS computers for 
years, the same could not be said of NCSA 
Telnet for the Macintosh until the most 
recentrelease,NCSA/BYUTelnet2.5, which 
incorporates the command-oriented ftp 
client originally developed at Brigham 
Young University. The client that accom-
panies NCSA Telnet, however, pales in 
comparison to several ftp clients devel-
oped independently for the Mac, most 
notably HyperFTP, Xferlt, and the relative 
newcomer known as Fetch. 
Fetch 2.1 is an extremely powerful and 
easy-to-use tool for moving files between a 
Macintosh and any computer running an 
ftp server program (e.g., CCSO main-
frames, anonymous ftp servers, and even 
PCs and Macs with an ftp server program 
enabled). It is ideal for novices because it 
makes remote file systems look and be-
have like the Macintosh finder environ-
ment-that is, directories are represented 
by folder icons and files are represented as 
simple document icons (see Figure 1). 
Changing directories and downloading 
files are as easy as double-clicking on a 
folder or document icon. For experienced 
users, Fetch offers a wide range of 
customization options as well as the possi-
bility of entering ftp commands from the 
keyboard. 
Starting Fetch 
To start Fetch, simply click on the Fetch 
application icon. A connection dialog box 
will prompt you to enter the name (or IP 
address) of the remote host to which you 
want to connect, your User ID, password, 
and, optionally, the directory you wish to 
enter upon connecting with the remote ftp 
server. This dialog box will present a 
default hostname, which can be easily 
changed by replacing the text in each field 
with the information about the specific 
host you want to contact. There is also a 
Shortcuts button in the box that displays a 
pull-down menu of well-known ftp serv-
ers. Selecting one of the hosts listed in the 
Shortcuts menu will change the informa-
tion in the connection dialog box to corre-
spond to the selected host. The Shortcuts 
menu can be totally customized. Hosts 
can be added or deleted, and you can enter 
your own User ID and password (if you 
have an account on that host) or accept 
Fetch's default User ID, anonymous. 
Navigating the Remote File System 
Once you have filled in the connection 
dialog box, clicking on the Okay button 
will connect you to the specified host, and 
the main Fetch window will display the 
remote file system in a smaller window 
within the larger Fetch window. There are 
several ways to navigate the directory 
structure of the remote host. The easiest 
way to move to a directory is to double 
(continued on page 6) 
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click on its folder icon. If the directory you 
want to access is several branches below 
the current directory in the tree: you can 
select the Change Directory option in the 
Directories menu. You will then be asked 
to type the name of the directory you want 
to enter. The Directories menu also dis-
plays the names of all the directories you 
have visited during the current ftp session. 
You can enter any one of them by dragging 
the pointer to the name of the desired 
directory. Finally, a pull-down menu lo-
cated directly above the file system win-
dow shows the name of the current direc-
tory and all of the directories above it in the 
tree. To move up one or several branches 
in the tree, drag the pointer to the directory 
of your choice. Any of these methods will 
both change directories and refresh the list 
of files and directories displayed in the file 
system window. 
Moving Files 
Retrieving files from a remote host with 
Fetch couldn't be easier. You can either 
double click on the file icon or select it and 
click on the Get button. You can retrieve a 
range of contiguous files by depressing the 
mouse button with the pointer on the file 
at the top of the group and, with the button 
still depressed, dragging the pointer down 
to the last file. You can also select non-
contiguous files in the file system window 
by holding the command key down as you 
click on file icons. After the desired files 
have been selected, Fetch will ask you 
where (in which folder or on which disk) 
you would like to put the files. Once 
you've selected a destination for the files, 
click the Save button and the files you 
selected will be downloaded to your local 
storage device. 
To move files from your system to a 
remote host, click on the Put button. A 
dialog box will prompt you to select the 
file you want to upload from your local 
disk. Only one file may be selected at a 
time using the Put button. Once the file 
has been selected, click on the Open but-
ton. Another dialog box will appear, per-
mitting you to accept or modify the target 
filename and transfer mode. Clicking on 
the Save button will initiate the file trans-
fer. A status window on the right side of 
the main Fetch window displays the 
progress of file transfers to and from your 
Mac. 
Automatic Transfer Mode Selection 
When beginners are first introduced to 
the file transfer protocol (ftp), one of the 
most difficult concepts to grasp is when to 
use binary versus ASCII transfer mode. 
With Macintosh files, this problem is com-
pounded by the fact that the Mac supports 
several binary file formats (Macintosh Bi-
nary I, Macintosh Binary II, and 
AppleSingle). There is also the strange 
beast known as the BinHex file (see this 
month's NetWord column on page 11 for 
more information on BinHex format)-
essentially a binary file that has been en-
coded to ASCII in order to be safely trans-
ported across electronic mail systems that 
do not support binary files. 
Fetch is able to detect the type of file 
being transferred, and, with the Automatic 
button selected, will dynamically change 
transfer modes based on its best guess 
about the nature of the file. Most of the 
time, the Automatic option will do exactly 
what you want. The transfer mode can 
also be selected manually if you want to 
designate a specific transfer mode. 
Auto UnBinHex and Unstuff 
One of Fetch's niftiest features is its 
ability to recognize files that have been 
archived with the well-known compres-
sion utility Stufflt and/ or BinHexed. By 
default, Fetch will unstuff and unBinHex 
such files on the fly during the download 
process. This means the files will be ready 
to use as soon as they reach your local disk; 
no more fussing with multiple utilities in 
order to make the files usable. 
Other Fetch Features 
Fetch 2.1 has many additional features 
that make it the ideal ftp utility for begin-
ning and advanced users. Several of them 
are highlighted below: 
• A View File option under the Remote 
menu, new with version 2.1, allows the 
user to view text files on line. 
• A verbose directory listing, identical to 
that resulting from the ftp dir command, 
can be requested with the View File List 
option under the Remote menu. 
• Entire local or remote folders/ 
directories can be transferred with a 
single command, including all files and 
folders I directories contained within 
the selected one. 
• A transcript of any ftp session can be 
displayed in a separate window. This 
transcript shows all of the commands 
executed on the remote host as well as 
any messages that might have been 
displayed. If problems are encountered 
during a Fetch session, the transcript can 
be used to help determine their cause. 
• On-line help is available at any time by 
choosing the Fetch Help option under 
the Windows menu. Balloon help is also 
provided for System 7 users. 
• The Find option under the Edit menu 
can search the active window (including 
long directory listings) for any character 
string. Thismakesiteasytolocatespecific 
files or directories within a long list. 
• Fetch's file management options include 
the ability to create, rename, and delete 
both files and directories on the remote 
ftp server (as long as you have "write" 
privileges for the files and directories in 
question). These features provide a 
convenient andsimplemeansfor keeping 
your Unix mainframe accounts tidy. 
• System 7 users can take advantage of a 
Fetch option called Post-processing. This 
feature allows a user to specify that files 
of a specific type should automatically 
be opened by a specific application once 
they have been downloaded. For 
example, it is possible to configure Fetch 
so that all Compact Pro archives (another 
popular file compression format for the 
Macintosh) will be opened by the 
Compact Pro application as soon as they 
arrive. This feature is especially useful 
for dealing with archived and encoded 
files, but can also be used to simply view 
(continued on page 7) 
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a file with a particular application 
immediately upon arrival. For example, 
you can set up Post-processing so that 
every text file that is downloaded to your 
disk is immediately opened with 
Microsoft Word. 
Fetching Fetch 
Fetch was developed at Dartmouth 
College. Although the software is copy-
righted, it can be freely distributed for 
non-commercial use. Fetch2.1 can be found 
on many ftp servers across the Internet, 
but the authoritative source for the pro-
gram is dartvax.dartmouth.edu. The soft-
ware can be found in the directory /pub/ 
mac under the name Fetch_2.1.sit.hqx. If 
you retrieve Fetch with an ftp client that 
cannot recognize and interpret BinHexed 
files, set your client to ASCII mode before 
retrieving the file. Once the file is on your 
Mac, you'll need to unBinHex and unstuff 
it with a utility like Stufflt. 
Fetch is also available free (providing 
you supply your own floppy disk) at the 
CCSO Resource Center in 1420 DCL. The 
software is located on the AppleShare 
servercalledRC_MACs, whichismounted 
on all of the Macintosh computers in the 
Resource Center. You'll find it in the folder 
Public/Communications/Fetch2.1. Copy 
the Fetch2.1 folder onto your floppy disk. 
It contains both the Fetch application file 
and the Fetch help file. Both files are 
unarchived and ready to use. 
Finally, if your building is on the cam-
pus-wideAppleTalknetwork, you can grab 
Fetch by Mounting the Resource Center's 
RC_Macs volume on your own Mac. To 
do so, open the Chooser and click on the 
AppleShare device. Then select the zone 
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CCSO-Resource Center. Next, select the 
file server called RESOURCE. Connect to 
the server as Guest and then select the 
item called RC_MACs. A file server icon 
should appear on your desktop. Double 
click on the icon and copy the Fetch 2.1 
folder to your hard disk or a floppy disk as 
described in the preceding paragraph. 
Once you are finished with the RC_MACs 
server, you can remove it from your desk-
top by dragging it to the Trash. 
In order to use Fetch, your Mac must be 
connected to the campus network and the 
MacTCP utility must be installed as a Con-
trol Panel device. Most Macintosh com-
puters on UIUCnet already have MacTCP 
installed. No further configuration is nec-
essary, but you may want to add your 
favorite ftp hosts to the Shortcuts menu. If 
you have questions or comments about 
Fetch, send them via e-mail to 
fetch@dartmouth.edu. • 
-Lynn Ward 
ISDN on UIUCnet. .. Where Fiber Can't Cut It 
CAMPUS NEWS 
Although ISDN has been on the drawing board for well over a decade, only recently have tele-
communications providers and data com-
munications equipment manufacturers 
begun to upgrade existing switches and 
develop products to make ISDN a viable 
technology in the U.S. In our cover story, 
Ed Krol presents an introduction to ISDN, 
outlining both its drawbacks and potential 
for providing individual users with net-
work connectivity at speeds and with reli-
ability considerably greater than that avail-
able over normal telephone lines. 
But what role can ISDN play in the 
Local and Wide Area Network environ-
ment? Advocatesofthetechnology,mainly 
those in the telecommunications camp, 
maintain that ISDN will provide high-
speed, global communications applications 
over existing telephone lines. Data com-
. munications specialists, on the other hand, 
have been arguing for years that ISDN 
offers "too little too late." With today' s 
national network backbones operating at 
multi-megabit speeds and production 
LANs moving data at anywhere from 10 to 
100 megabits per second (mbps), drop-
ping back to 64, or at best 128, kilo bits per 
second (kbps) would seem to be a major 
step backwards. However, as ISDN prod-
ucts for the LAN environment mature, 
network designers are discovering that 
ISDN may indeed offer something that 
other technologies cannot: economical con-
nectivity for small groups of users who 
would otherwise require an expensive 
dedicated connection. It is in this context 
that members of the Network Design Of-
fice and the Campus Area Networking 
(CAN) group have begun to experiment 
with the deployment of ISDN on the cam-
pus backbone. 
UIUCnet Connectivity Options 
Prior to the ISDN experiment, there 
were basically two methods of connecting 
an in-building network to the campus back-
bone. The most common type of connec-
tion is also the fastest. Fiber optic cable is 
extended from one of the five campus 
telecommunications nodes to an Ethernet 
hub or a ProNET 10 router located in the 
main wire closet in the building. This kind 
of link to the backbone operates at 10 mbps. 
However, UIUCnet serves many build-
ings that are out of range of the campus 
fiber distribution plant. To provide such 
buildings with fiber connections is often 
unfeasible due to distance limitations or 
simply too expensive. Additionally, some 
buildings occupied by University person-
nel are not owned by the University (Uni-
versity Inn, for example) and are, there-
fore, not candidates for fiber-based con-
nections. Typically, buildings in the latter 
categories have been served by dedicated 
serial lines operating at 56 kbps, or, for 
larger units, 1.544 mbps (T1lines). Some 
of these end -to-end serial connections make 
use of campus-owned copper, so there are 
no ongoing rental costs. Others, however, 
use lines leased from the telephone com-
pany, for $230.00 per month or more. Based 
on anticipated tariff rates (the ISDN tariff 
· (continued on page 8) 
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does not go into effect until January), a 30 
day continuous ISDN 64 kbps connection 
would cost roughly $130, or half that of a 
56 kbps leased line. 
Current ISDN Deployment 
Three buildings are presently connected 
to the campus backbone via ISDN: Univer-
sity Inn, the Beckwith Living Center, and 
the Tech Commercialization Building. 
University Inn has been using ISDN for a 
couple of years, but its configuration is not 
typical of the kind of connection that we 
are likely to see more of today or in the 
future. The implementations at Beckwith 
and Tech Commercialization are experi-
mental and use equipment that is cur-
rently on loan to the University. They are 
functional, but by no means ideal. Figure 
1 shows what an ISDN connection be-
tween a building and UIUCnet looks like 
today. An Ethernet repeater (on the right 
side of the figure) in the building's wire 
closet connects to a Gandalf dumb remote 
bridge. The bridge is responsible for tak-
ing data packets off of the building's 
Ethernet and converting them to ISDN 
packets using one of the two ISDN B chan-
nels (the other is reserved for an ISDN or 
analog telephone). It is called a "dumb" 
bridge because it forwards all packets onto 
the ISDN line, even those destined for 
another computer in the same building. 
The Gandalf bridge, in turn, connects to a 
device called a NTl terminator, a standard 
UIUCnet 
Backbone 
Router ;; 
386 PC Clone 
Gandalf 
Intelligent Learning Bridge 
~ 
QJ 
piece of equipment for bringing ISDN from 
a central switching office into a building. 
The NT1 is connected to an ISDN tele-
phone line that runs to an ISDN switch in 
a central telephone office. 
All incoming ISDN traffic enters 
UIUCnet through one of four NT1 termi-
nators each of which is connected to a 
terminal adapter (labelled TA in the fig-
ure). The terminal adapters convert ISDN 
packets to 56 kbps serial signals (V .35). 
Each terminal adapter is then connected to 
a serial interface in a 386 PC, which also 
contains an Ethernet card. The PC func-
tions as an intelligent bridge, translating 
the incoming serial signals into Ethernet 
packets. The Ethernet card in the PC is 
connected directly to a UIUCnet backbone 
router. From there, packets are routed to 
their on- or off-campus destination. 
Needless to say, in the scenario de-
scribed above, a lot of equipment is re-
quired to support a handful of ISDN con-
nections. This situation is expected to 
improve. The CAN group is looking at 
another remote bridging product from 
Digiboard for in-building networks that 
can combine the two ISDN B channels into 
a single 128 kbps channel, doubling the 
data throughput rate. Additionally, this 
bridge has the ability to learn the network 
addresses of the devices on either side of it, 
so it will not forward packets unnecessar-
ily. As ISDN connections become more 
common on UIUCnet, it also is likely that 
the basic rate service, requiring a separate 
NT1 terminator for each connection to the 
network, will eventually be converted to 
ISDN to 
Serial 
(1/.35) 
Terminal 
Adapters 
ISDN 
Switch 
what is known as primary rate service at the 
location where ISDN traffic from multiple 
remote sites converges at a central point 
on UIUCnet. Primary rate ISDN uses a 
1.544 mbps T1 line to multiplex twenty-
three 64 kbps B channels onto a single line. 
A multipart bridge will accept multiple 
incoming and outgoing ISDN calls, much 
like the CCSO terminal servers, eliminat-
ing the need for multiple terminal adapt-
ers and bridges. 
The Future of ISDN on UIUCnet 
It's important to keep in mind that the 
implementation of ISDN on the campus 
backbone is very much in the develop-
mental stages. Whether it will become and 
remain a viable means of network connec-
tivity for individuals at home or students 
and staff on campus will depend largely 
on the cost and evolution of ISDN prod-
ucts for the LAN environment, as well as 
the development of alternative LAN tech-
nologies. Today,ISDN seems to hold prom-
ise for buildings that need a network con-
nection for a limited period of time (and 
are thus unable to justify the expense of a 
fiber connection), for buildings beyond 
the reach of the University fiber and cop-
per distribution plant, for buildings that 
are not served by the University-owned 
telephone switch, and for single users who 
need a reliable, high-speed connection to 
the campus backbone. Likely candidates 
for future ISDN connections are the Mail-
ing Center, the Small Homes Council build-
ing, and the University offices above 
Folletts book store on Green Street. • 
-Lynn Ward 
Figure 1: Typical configuration of an in-building LAN connection to the campus backbone via ISDN 
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Leave Your E-mail Worries Behind 
with the Unix Vacation Program 
NET TIPS 
For many UIUCnet users, electronic mail has become as basic to every day life as the modern telephone. 
We use it to schedule meetings and ap-
pointments, conduct business and re-
search, exchange gossip, make and break 
social engagements, and for hundreds of 
other purposes. When e-mail plays a vital 
role in your daily communication with 
friends and colleagues,letting people know 
that you are away at a conference or on 
vacation and unable to answer your mail 
can pose a problem. If you receive your 
electronic mail on a Unix system, you can 
solve this problem with a program called 
vacation. 
The vacation program is the e-mail 
equivalent of a telephone answering ma-
chine. It looks at each message you receive 
and sends a message back to the sender, 
letting him or her know that you are cur-
rently unavailable to read and respond to 
your mail. The instructions below de-
scribe how to use the version of the vaca-
tion program that is installed on the CCSO 
machines uxl, uxa, and uxh. If you have 
an account on a different Unix machine 
such as ux4 or a departmental computer, 
you may find (as with many Unix pro-
grams) that the implementation of the va-
cation program on your system is slightly 
different than that described below. In 
such cases, the following instructions can 
help you to get started, but you should 
consult the Unix man page for specifics by 
typing man vacation at the Unix prompt. 
Preparing the Vacation Files 
The vacation program looks for several 
files in your home directory, the filenames 
of which all begin with a period. If any one 
of these files is missing or prepared incor-
rectly, vacation will not work properly. 
Two of these files, .vacation.msg and .for-
ward, must be created manually with a 
From : ward@ux1 . cso . uiuc . edu (Lynn Ward) 
Subject : Out of Town 
Delivered-By-The-Gr~ces -Of : The Vacation Program 
Precedence : Bulk 
I will be out of town and unable to read my e - mail until 
Monday , October 26th . Requests for subscriptions to the 
UIUCnet newsletter will be processed upon my return. I will 
attempt to answer questions regarding the current issue 
(October ' 92) as time permits from Monday onwards . 
- Lynn 
Lynn Ward , Network Design Office 
University of Illinois at Urbana-Champaign 
1541 DCL , 1304 West Spring fie l d Ave ., Urb ana , IL 61801 
(217)244-0681 , ward@ux1 . cso.uiuc . edu 
Figure 1: A sample .vacation.msg file 
text editor. The other two files, 
.vacation.dir and .vacation.pag are cre-
ated by initializing the vacation program. 
Let's consider each of these procedures. 
Creating the .vacation.msg File 
The .vacation.msg file is a text file con-
taining the e-mail message that will auto-
matically be sent to individuals who send 
you messages while you are away. You 
can create the file with a standard Unix text 
editor such as vi or emacs; or, if you prefer, 
you can create the file on your desktop 
computer and use ftp to move it from your 
local machine to the home directory of 
your Unix account. The .vacation.msg file 
must be in pure ASCII format, so if you 
decide to use a word processor to create 
the file, remember to export it to ASCII 
(plain text) format before moving it to 
your Unix account. 
A sample .vacation.msg file is shown in 
Figure 1. Note that, in addition to the 
message itself, the file includes standard-
ized e-mail header information. The From: 
and Subject: fields must be present in 
order for the message to be processed prop-
erly. Following the text From:, enter your 
full e-mail address and optionally your 
full name enclosed by parentheses. Any 
text can be entered into the Subject: field, 
but logically the subject should suggest 
something about your current status. The 
Delivered-by ... : and Precedence: fields are 
optional. 
Creating the .forward File 
The .forward file is used for mail for-
warding on Unix systems and is the ve-
hicle by which the vacation program is 
invoked. It, too, can be created with a 
standard Unix text editor or your desktop 
computer's word processor. The syntax of 
the .forward file and examples are shown 
in Figure 2 on page 10. Take note of the 
special symbols and punctuation in the file 
(forward and backward slashes (I\), the 
pipe sign ( I ) , the hyphen, quotes, and the 
comma). If the file is not typed exactly as 
shown in the figure, the vacation program 
will probably fail. 
The first element in the file 
(\your _login,) will cause all incoming mail 
addressed to you to be sent to the person 
whose login id is substituted for the vari-
able your _login. Under almost all circum-
stances, this should be your personal login 
(continued on page 10) 
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id so that the mail will be stored in your 
own mail spool file. 
Following the pipe sign ( I ) , the full 
path to the executable file called vacation 
must be given. On uxl , uxa, and uxh the 
path is /usr/local/bin/vacation. If the va-
cation program is not located in the /usr/ 
local/bin directory on your system, you 
may have to do a little poking around to 
find it. It might, for example, be located in 
a directory called /usr/ucb, in which case 
you would enter /usr/ucb/vacationinstead. 
The -a your _alias argument is optional. 
You should use it if people commonly 
send mail to you using an alias such as 
your ph alias. For example, if your full e-
mail address is mjohnson@uxl.cso. uiuc.edu, 
but some people send you e-mail using 
your ph alias, magic (e.g., magic@uiuc.edu), 
you should include the argument -a magic 
before entering your actual login, 
mjohnson. 
Creating the .vacation.pag and 
.vacation.dir Files 
The .vacation.pag and .vacation.dir files 
are databases that keep track of who has 
sent you messages while the vacation pro-
gram is turned on. They can be created 
automatically by typing the command va-
cation -i at the Unix prompt. If the vaca-
tion database files are already present in 
your home directory, typing vacation -i 
will reinitialize them, purging the files of 
any data collected the last time you ran the 
vacation program. 
How the Vacation Program Works 
After the .forward file has been created 
as shown in Figure 2, the vacation pro-
gram is effectively "turned on." The other 
files described above, however, must also 
exist in order for vacation to work. Once 
all of the files are in place, here's what 
happens: 
When you receive an incoming mail 
message, a copy of it will be forwarded to 
your usual mail storage area as specified in 
the first element of your .forward file. 
Another copy is forwarded to (or "piped" 
through) the vacation program. The vaca-
tion program examines the To: and cc: 
fields of the incoming message and looks 
for the string of characters entered as the 
values for your _alias and your _login in the 
.forward file. If either string is present in 
the To: or cc: field, your .vacation.msg file 
is mailed to the sender as a reply. 
The vacation program also has some 
limited "smarts." By keepingtrackofwhen 
and from whom you've received messages 
in the vacation database files, vacation will 
reply to each unique sender only once per 
week. It also will not reply to senders such 
as ???- REQUEST, MAILER, MAILER-
DAEMON, Postmaster, and UUCP, or to 
messages with the header Precedence: 
bulk or Precedence: junk. 
If you subscribe to any BITNET mailing 
lists, you may need to take some special 
precautions. Unfortunately, vacation is 
not very good at recognizing messages 
generated by BITNET Listservers and may 
send your vacation message out to all list 
subscribers unless you temporarily turn 
your Listserver mail off. You can do so by 
Syntax of the .forward file: 
\your _login, "1/usr/local/bin/vacation -a your _alias your _login" 
Example with an Alias: 
\ward, "1/usr/local/bin/vacation -a uiucnet ward" 
Example without an Alias: 
\ward, "1/usr/local/bin/vacation ward" 
Figure 2: Syntax and examples of the .forward file used to invoke the vacation program. 
sending an e-mail message to each 
Listserver to which you subscribe. The 
message should contain the body text: set 
* nomail . Be sure to send your message to 
the Listserver, not the mailing list itself. 
For example, if you subscribe to the Li-
brary Systems mailing list PACS-
L@UHUPVM1, send your request totem-
porarily turn mail off to LISTSERV@ 
UHUPVM1,notPACS-L@UHUPVM1. To 
reactivate your Listserver mail when you 
return, send another message, this time 
with the text: set * mail . 
Turning Vacation Off and On 
To turn the vacation program off, sim-
ply erase or rename your .forward file. 
Since creating the .forward file is the tricki-
est part of using vacation, it's advisable to 
give your .forward file a new name, such 
as .forward.vac, so that you do not have to 
recreate the file from scratch each time you 
want to use vacation. To rename the .for-
ward file, enter the command 
mv .forward .forward.vac at the Unix 
prompt. 
Having renamed the .forward file, the 
next time you want to run the vacation 
program your job will be much simpler. 
Follow these three steps: 
1. Create a new or edit your existing 
.vacation.msg file. 
2. Re-initialize the vacation databases by 
typing vacation -i at the Unix prompt. 
3. Change the name of your .forward.vac 
file to .forward by typing 
mv .forward.vac .forward at the Unix 
prompt. 
Finally, whenever you turn vacation 
on, it's a good idea to test your configura-
tion before you leave town by sending 
yourself an e-mail message. 
If you receive both the 
test message and your 
vacation message, 
you're ready to go. 
Bon Voyage!!! • 
-Lynn Ward 
NETWORD 
I f you are in the habit of downloading files from ftp servers, you've probably encountered files with an .hqx exten-
sion at the end of the filename. This exten-
sion usually means that the file is in a 
special format called BinHex format. A 
BinHex file has been specially encoded so 
that it contains only printable ASCIT char-
acters (i.e., the letters, numbers, and punc-
tuation marks commonly found on a com-
puter keyboard). In fact, BinHex files are 
specifically limited to the character set 
shown in Table 1 on this page. 
Why BinHex? 
In the world of micro and mainframe 
computing, there are two common types 
of files: plain text (often called ASCII, which 
stands for American Standard Code for Infor-
mation Interchange) and binary. A plain text 
file consists of letters, numbers, punctua-
tion, and some common formatting codes 
such as tabs, line feeds, and carriage re-
turns. Plain text (or ASCII) files also have 
another important characteristic. Although 
we see a text file as characters on our 
screen or on the printed page, the com-
puter sees each character as a number. 
Within the ASCII standard, each character 
corresponds to a particular number. In 
decimal notation, for example, an upper 
case "A" always corresponds to the num-
ber 65. The entire ASCII character set is 
limited to 128 characters within the deci-
mal range of 0 to 127. Most ASCII charac-
ters are printable, but some of them are 
used for formatting or communications 
handshaking. 
Binary files may contain printable char-
acters, but they also contain many non-
printable characters that are not part of the 
ASCII character set. Binary files are typi-
cally programs or applications that can be 
executed by a computer. The Microsoft 
Word application, for instance, is a binary 
file. Binary files can also be data files that 
contain special control codes. For example, 
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NetWord: Bin Hex 
0= ! 1=" 2=# 3=$ 4=% 5=& 6= ' 7= ( 
8= ) 9=* 10=+ 11=, 12=- 13=0 14=1 15=2 
16=3 17=4 18=5 19=6 20=8 21=9 22=@ 23=A 
24=B 25 =C 26=D 27=E 28=F 29 =G 30=H 31=1 
32 =J 33=K 34=L 35=M 36=N 37=P 38 =Q 39=R 
40=S 41 =T 42=U 43=V 44=X 45=Y 46=Z 47= [ 
48= ' 49=a 50=b 51=c 52=d 53=e 54=f 55=h 
56=i 57=j 58=k 59=1 60=m 61=p 62=q 63=r 
Table 1: The BinHex character set. (BinHex characters are in blue and their decimal equivalents 
are to the left of the equal sign in black.) 
if you create a file with your word proces-
sor that contains codes for boldface, un-
derline, font changes, foreign language 
characters, etc., chances are that it too is a 
binary file. Binary files can contain charac-
ters with numeric values from 0 up to 255. 
Unlike the first 128 characters, which are 
standardized among any computer that 
understands ASCII, the next 128 charac-
ters may be interpreted differently on dif-
ferent hardware platforms or by different 
operating systems or software. 
Now, back to BinHex. While most elec-
tronic mail systems can send and receive 
plain text messages, very few support the 
transport of true binary files. If you try to 
incorporate a binary file into your elec-
tronic mail message, your mail program or 
the one at the receiver's end could very 
well choke on it. So, what do you do when 
you want to send a friend or colleague a 
piece of software or a formatted word 
processing document through the mail? 
BinHex provides one of several currently 
available solutions to this problem. It is a 
clever method of encoding binary data so 
that it consists of only printable characters 
(ASCII files can also be converted to 
BinHex, but it is generally not necessary). 
To an electronic mail system, a BinHexed 
file looks like any other electronic mail 
message-that is, lines consisting of let-
ters, numbers, and punctuation marks. 
Once the file has reached its destination, it 
can be converted back to its binary state by 
any utility that knows how to unBinHex a 
BinHexed file. 
BinHex has been adopted as the de facto 
standard for the ASCII encoding ofMacin-
tosh files. It is commonly used both for 
sending Mac files through e-mail systems 
and for storing Mac files on ftp servers. 
Today BinHexformat is also supported by 
other platforms. Stand-alone utilities for 
encoding and decoding BinHexed files are 
available for Macintosh, PC, Unix, and 
VM/CMS systems. Also, some electronic 
mail programs know how to automati-
cally BinHex and unBinHex file attach-
ments. Eudora for the Mac and NUPop for 
the PC are two examples of such pro-
grams. 
When moving a BinHexed file with ftp, 
put your ftp client in ASCII transfer mode 
or, if your client is able to translate 
BinHexed files, put the client in BinHex 
transfer mode. If you should receive a 
mail message that contains the text "(This 
file must be converted with BinHex 4.0)", 
you'll need to decode the file with one of 
the BinHex translation utilities. 
If the explanation above has satisfied 
your curiosity about BinHex files, you may 
want to stop reading here. But, if you'd 
like to learn a little bit about how the 
encoding process works, press on. 
How BinHex Works 
So far, we've established that BinHex is 
a method of encoding a binary file so that 
it looks like an ASCII file. How is this 
translation accomplished? To understand 
BinHex format, one must understand a 
little bit more about how computers store 
information. As mentioned above, al-
though we see characters and symbols on 
our screen, computers deal strictly with 
'(continued on page 12) 
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(continued from page 11) 
numbers. Numbers can take many forms. 
Human beings usually work with decimal 
notation or base 10. Since computers deal 
with electrical and magnetic media which 
are typically in either an "on" or "off" 
state, they prefer to deal with binary num-
bers or base 2. In binary notation, a "1" 
means "on" and a "0" means "off." These 
binary digits are referred to as bits. The 
basic unit of storage for most computers 
from PCs to mainframes is a byte, which 
consists of eight bits. Any value from 0 to 
255 can be represented by an eight bit byte. 
Let's consider the letter "A" again. We 
noted above that its decimal value is 65. In 
binary notation, the number 65 is repre-
sented as 01000001 (each column in the 
binary number represents 2", where n is the 
number of places to the left of the rightmost 
colurnn-thus,OlOOOOOl = 1x26 + 1x2°=64 
+1 = 65). 
A computer file can contain any amount 
from 1 to billions of bytes or more, each 
representing a value between 0 and 255. 
But as we mentioned above, the BinHex 
character set is limited to 64 printable char-
acters. Thus, if we were to convert an 
ASCII or binary file to BinHex format, the 
bits in the file must be regrouped so that 
they never equal a value greater than 63 (1 
through 63 plus 0 equals 64 characters). As 
it happens, the values 0 through 63 can be 
represented by 6 bits. In essence, the 
BinHex conversion process reorganizes the 
bits in a file from groups of eight to groups 
of six, recalculates the value of each six bit 
group, and then outputs the printable char-
acter that corresponds to the value as 
shown in Table 1 on page 11. To make this 
clearer, let's look at an example. 
Suppose you had a file that consisted of 
the characters: ABC 
GIFT & EXCHANGE DIV 
MA "( N L I BRAI:~y 
F'DOfvt ::~ i 4 
CAMPUS 
MC·-~122 
If you put the binary values of the let-
ters A, Band C end to end, the string of bits 
would look like this (the letter and corre-
sponding decimal value are given below 
each eight-bit group): 
0100000101000010 01000011 
A 
65 
B 
66 
c 
67 
Now, take the three sets of eight bits, 
reorganize them into four sets of six bits, 
and calculate the value for each group of 
six (the decimal value is given below each 
group of six bits): 
010000010100 001001000011 
16 20 9 3 
Then look up each six bit value in Table 
1 and output the corresponding printable 
character assigned to that value. In our 
table 16=3, 20=8, 9=* and 3=$. So, in BinHex 
ABC would be represented as: 38*$. Note 
that our original three characters have been 
expanded to four. This accounts for the 
fact that most BinHexed files are consider-
ably larger than the original file. 
There are a few other noteworthy char-
acteristics of BinHexed files. First, they are 
always preceded by the text string: "(This 
file must be converted with BinHex 4.0)". 
BinHex decoders look for this string and 
know that the information immediately 
following is a BinHexed file. The encoded 
part of the file begins with a header con-
taining important information about the 
file, such as the length of the original file 
name, the original filename itself, the type 
and creator of the file, and so on. The 
format of the encoded file (including the 
header) consists of lines 64 characters long, 
each followed by a <return>. The last line, 
of course, may be shorter. Finally, the 
encoded file should begin and end with a 
colon(:). The colons are not actually a part 
of the file (note that the colon is not part of 
the BinHex character set shown in Table 1), 
but rather serve as cues that the file has 
begun and ended. 
Although I haven't seen it documented 
anywhere, I suppose one can conclude 
that the term "BinHex" derives from the 
fact that binary numbers (bin) are orga-
nized in groups of six (hex) during the 
encoding process. If you're interested in 
reading the complete specifications for 
encoding and decoding BinHex files, re-
trieve the file info-mac/tech/binhex-
definition.txt via anonymous ftp from 
sumex-aim.stanford.edu. • 
-Lynn Ward (with thanks to Steve Dorner 
who was the only person who could explain the 
encoding process to me in plain English.) 
About UIUCnet 
UIUCnet proviq~s timely informa-
tion about the campus network. It is 
published by the Computing Services 
Office and is edited by Lynn Ward. 
Comments and suggestions for topics 
are welcome. Permission to reprint all 
or part of UIUCnet for non-profit pur-
poses is granted, provided full 
, acknowledgeme!lt of the source is 
! given. Feel free to reach us via elec-
tronic mail (uiucnet@uiuc.edu), cam-
pus or U.S. mail {UIUCnet, Comput-
ing Services Office, 1120 Digital Com-
puter Laboratory, MC 256, 1304 W. 
Springfield Ave., Urbana,IL 61801),or 
by phone at (217) 244-0681. 
For a free subscription, just send 
us your name and (preferably cam-
pus) address; be stire to include your 
department and mail code if you send 
a campus address. UIUCnet · is also 
available in electronic form. Back is-
sues are available for download from 
the anonymous ftp host ftp.cso 
.uiuc.edu in the directory doc/net/ 
, uiucnet and from the UIUC Gopher ~ 
server. 
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A ISS (ACN) 
Title Issue Date Vol. No. Pg. Com ments/Desc ri ptio n 
New ACN Welcome Screen Provides Apr. 92 5 3 7 announcement that AISS is now providing 
Access to Library and Other Services public access to the on-line library catalog 
and other services via the Administrative· 
Computing Network 
Campus Network Developments 
Tl tie Issue Date Vol. No. Pg. Comments/ Descrl pti on 
Campus Backbone Migration to FDDI: Feb. 92 5 1 1 description of FDDI. technology and the 
A Shut and Open Case implementation of FDDI on the campus 
backbone 
ISDN on UIUCnet .. . Where Fiber Can't Nov. 92 5 7 7 description of the deployment of ISDN on 
Cut It the campus network 
ccso News 
Ti tie Issue Date Vol. No. Pg. Comments/Description 
CCSO Bids Farewell to Steve Dorner July-Sept. 92 5 5 4 announcement of the departure of CCSO 
research programmer, Steven Dorner 
Musical Mainframes: Uxa and Ux3 May-June 92 5 4 11 announcement of the relocation of two 
Move to DCL CCSO machines, a DNS server and the 
Netnews server 
Network Design Office Has New Apr. 92 5 3 9 introduction to the CCSO Engineering 
Neighbors: CCSO Engineering Group and their role in campus-wide 
communications networking 
Welcome to the New UIUCnet July-Sept. 92 5 5 1 announcement and description of new 
design and format of the UIUCnet 
newsletter 
DOS Computers 
Title Issue Date Vol. No. Pg. Comments/Description 
Anonymous FfP Shortcuts Oct. 92 5 6 9 instructions on how to get through 
anonymous ftp login painlessly and display 
text files to the screen 
Netnews for Poets (and Mac and PC Mar. 92 5 2 4 description of the Unix bulletin board 
Users) called Netnews and review of several 
software clients for the PC and Mac 
PCWAIS for DOS Machines Oct. 92 5 6 7 review of a W AIS client for the PC called 
PCWAIS 
Some New and Little-known Phacts May-June 92 5 4 1 discussion of policies and procedures 
about Ph, the CCSO Nameserver related to the ph database; review of ph 
client software for the Mac, NeXT, PC, Unix, 
VAX (VMS), and X Windows 
FTP 
Title Issue Date Vol. No. Pg. Comments/Description 
Anonymous FfP Shortcuts Oct. 92 5 6 9 instructions on how to get through 
anonymous ftp login painlessly and display 
text files to the screen 
CCSO's Anonymous FfP Service Moves Oct. 92 5 6 10 announcement that CCSO's anonymous ftp 
to Different Host services will be moved to a different Unix 
machine 
Fetch: The Ultimate FfP Client for the Nov. 92 5 7 5 review and description of powerful ftp client 
Macintosh software for the Macintosh 
NetWord: BinHex Nov. 92 5 7 11 description of the BinHex file format and 
explanation of how and why it is used 
Network Navigator Provides Easy May-June 92 5 4 10 announcement and description of a new 
Access to Downloadable Software and tool developed by CCSO to help make 
Documentation downloading software and information 
easier for the end -user 
Internet Services 
Title Issue Date Vol. No. Pg. Comments/Descrl ptlon 
Information Available through WAIS: A Oct. 92 5 6 3 a list of some of the databases available 
Sampler through the W AIS service 
Internet Guide from NorthWestNet May-June 92 5 4 12 review of the NorthWestnet User Services 
Available at CCSO Resource Center and Internet Resource Guide (NUSIRG) 
by Anonymous FfP 
Network Politics: Campaign '92 Oct. 92 5 6 11 instructions on how to obtain presidential 
Information Available campaign information from an Internet 
host 
PCWAIS for DOS Machines Oct. 92 5 6 7 review of the W AIS client for the PC called 
PCWAIS 
Shopping for Information on the Oct. 92 5 6 1 introduction to Wide Area Information 
Internet with W AIS Servers, a distributed database system on 
the Internet 
The Whole Internet User's Guide & Nov. 92 5 7 3 review of Ed Krol's book about the Internet 
Catalog: A Review 
W AIS Client Software for Macs and PCs Oct. 92 5 6 6 introduction to WAIS client software 
WAIStation for the Macintosh Oct. 92 5 6 6 review of the W AIS client for the Mac 
called WAIStation 
Library Services 
Title Issue Date Vol. No. Pg. Comments/Description 
New ACN Welcome Screen Provides Apr.92 5 3 7 announcement that AISS is now providing 
Access to Library and Other Services public access to the on-line library catalog 
and other services via the Administrative 
Computing Network 
Macintosh 
Title Issue Date Vol. No. Pg. Comments/Description 
Campus-wide AppleTalk Networking on Apr. 92 5 3 1 announcement and discussion of support 
UIUCnet for AppleTalk routing on the campus 
backbone; implications for end-users and 
network administrators 
Fetch: The Ultimate FfP Client for the Nov. 92 5 7 5 review and description of powerful ftp client 
Macintosh software for the Macintosh 
Netnews for Poets (and Mac and PC Mar. 92 5 2 4 description of the Unix bulletin board 
Users) called Netnews and review of several 
software clients for the PC and Mac 
NetWord: BinHex Nov. 92 5 7 11 description of the BinHex file format and 
explanation of how and why it is used 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
WAIStation for the Macintosh Oct. 92 5 6 6 review of the W AIS client for the Mac 
called WAIStation 
Miscellaneous 
Title Issue Date Vol. No. Pg. Comments/Description 
PBS TV Series: The Machine That Mar. 92 5 2 11 announcement of a PBS TV series on the 
Changed the World history of the computer and its impact on 
society 
U IU C net Reader Survey Feb. 92 5 1 4 description of an enclosed UIUCnet reader 
survey 
UIUCnet Reader Survey Results May-June 92 5 4 7 summary of the results of a reader survey 
distributed with the Feb. 92 issue of 
UIUCnet. 
National/International Network News 
Title Issue Date Vol. No. Pg. Comments/Description 
High-Performance Computing Bill Is Apr.92 5 3 6 announcement that President Bush signed 
law the National Research and Education 
Network (NREN) Bill 
NSF Plans for Future Backbone Services Apr.92 5 3 6 announcement of NSF plans to provide for 
uninterrupted service and solicitations for 
future service providers following the 
termination of the original 5 year 
cooperative agreement with Merit 
Netnews/USENET 
Title Issue Date Vol. No. Pg. Comments/Description 
CCSO's Netnews Server. Moves to Ux3 Apr. 92 5 3 8 announcement that the Netnews server was 
moved to a new machine with a new name 
and IP address 
Musical Mainframes: Uxa and Ux3 May-June 92 5 4 11 announcement of the relocation of two 
Move to DCL CCSO machines, a DNS server and the 
Netnews server 
Netnews for Foet~ (and Mac and PC Mar. 92 5 2 4 description of the Unix bulletin board 
Users) called Netnews and review of several 
software clients for the PC and Mac 
' UIUC.CAMPUSNET Newsgroup Mar. 92 5 2 9 description of newsgroup intended for net 
Provides Information and Forum for admins 
Campus Network Administrators 
Network Technologies 
Title Issue Date Vol. No. Pg. Comments/Description 
Campus Backbone Migration to FDDI: Feb. 92 5 1 1 description of FDDI technology and the 
A Shut and Open Case implementation of FDDI on the campus 
backbone 
Faster Than a Speeding Modem ... Able Nov. 92 5 7 1 introduction to ISDN technology and the 
to Carry Voice and Data over a Single Champaign-Urbana ISDN trial arranged 
Telephone Line ... It's ISDN by Ameritech Corporation 
FDDI: Prestige versus Practicality Feb. 92 5 1 3 discussion of the pros and cons of bringing 
FFDI to the desktop 
ISDN on UIUCnet ... Where Fiber Can't Nov. 92 5 7 7 description of the deployment of ISDN on 
Cutlt the campus network 
NeXT 
Title Issue Date Vol. No. Pg. Comments IDes c r I p.~l_ on 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and prQced.ures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows · 
Ph 
Title Issue Date Vol. No. Pg. Comments/Description 
CCSO Bids Farewell to Steve Dorner July-Sept. 92 5 5 4 announcement of the departure of CCSO 
research programmer, Steven Dorner 
Extracting -Information from Ph Using May-June 92 5 4 3 instructions on how to extract information 
the 'Type" Field Specifier about people, campus units, restaurants, 
weather, and the University timetable from 
the ph database 
New Policy for Obtaining Ph Passwords Mar. 92 5 2 10 announcement of new CCSO p6licyJor 
obtaining passwords for login to the CCSO 
Nameserver 
New Terminal Server Hardware, Oct. 92 5 6 12 announcement of hardware upgrades, 
Procedures, and Policies phase-in of forced login, and new phone 
numbers for the CCSO terminal servers 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
Protocols 
Title Issue Date Vol. No. Pg. Comments/Descrl ptlon 
NetWord: NFS Oct. 92 5 6 15 description of the Network File System 
protocols and their implementation on 
UIUCnet 
NetWord: POP3 July-Sept. 92 5 5 2 description of the Post Office Protocol, 
version 3 
VM POP Brings VMD Mail to the July-Sept. 92 5 5 3 announcement of the implementation of a 
Desktop POP mail server on the IBM mainframe 
VMD. 
Software 
Title Issue Date Vol. No. Pg. Comments/Description 
Fetch: The Ultimate FTP Client for the Nov. 92 5 7 5 review and description of powerful ftp client 
Macintosh software for the Macintosh 
Netnews for Poets (and Mac and PC Mar. 92 5 2 4 description of the Unix bulletin board 
Users) called Netnews and review of several 
software clients for the PC and Mac 
Network Navigator Provides Easy May-June 92 5 4 10 announcement and description of a new 
Access to Downloadable Software and tool developed by CCSO to help make 
Documentation downloading software and information 
easier for the end -user 
PCWAIS for DOS Machines Oct. 92 5 6 7 review of a W AIS client for the PC called 
PCWAIS 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
W AIS Client Software for Macs and PCs Oct. 92 5 6 6 introduction to W AIS client software 
WAIStation for the Macintosh Oct. 92 5 6 6 review of the W AIS client for the Mac 
called WAIStation 
Terminal Server 
Title Issue Date Vol. No. Pg. Comments/Description 
CCSO Terminal Servers Upgraded Mar. 92 5 2 9 announcement of new modems and 
telephone numbers for the CCSO terminal 
servers 
New Terminal Server Hardware, Oct. 92 5 6 12 announcement of hardware upgrades, 
Procedures, and Policies phase-in of forced login, and new phone 
numbers for the CCSO terminal servers 
Terminal Server Update Apr. 92 5 3 8 description of several new terminal server 
services: optional login, tn3270 remote login 
support, XRemote support 
UIUCnet Services 
Title Issue Date Vol. No. Pg. Comments/Description 
CCSO Terminal Servers Upgraded Mar. 92 5 2 9 announcement of new modems and 
telephone numbers for the CCSO terminal 
servers 
CCSO's Anonymous FfP Service Moves Oct. 92 5 6 10 announcement that CCSO's anonymous ftp 
to Different Host services will be moved to a different Unix 
machine. 
CCSO's Netnews Server Moves to Ux3 Apr.92 5 3 8 announcement that the Netnews server was 
moved to a new machine with a new name 
and IP address 
ISDN on UIUCnet ... Where Fiber Can't Nov. 92 5 7 7 description of the deployment of ISDN on 
Cut It the campus network 
Network Navigator Provides Easy May-June 92 5 4 10 announcement and description of a new 
Access to Downloadable Software and tool developed by CCSO to help make 
Documentation downloading software and information 
easier for the end-user 
New Terminal Server Hard ware, Oct. 92 5 6 12 announcement of hardware upgrades, 
Procedures, and Policies phase-in of forced login, and new phone 
numbers for the CCSO terminal servers 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
Terminal Server Update Apr. 92 5 3 8 description of several new terminal server 
services: optional login, tn3270 remote login 
support, XRemote support 
VM POP Brings VMD Mail to the July-Sept. 92 5 5 3 announcement of the implementation of'a 
Desktop POP mail server on the IBM mainframe 
VMD 
Unix Systems 
Title Issue Date Vol. No. Pg. Comments/Description 
Anonymous FfP Shortcuts Oct.92 5 6 9 instructions on how to get through 
anonymous ftp login painlessly and display 
text files to the screen 
Leave Your E-mail Worries Behind with Nov. 92 5 7 9 instructions on how to use the Unix vacation 
the Unix Vacation Program program to automatically answer incoming 
e-mail messages while you are out of town 
User Documentation 
Ti tie Issue Date Vol. No. Pg. Comments/Description 
Internet Guide from North WestNet May-June 92 5 4 12 review of the North Westnet User Services 
Available at CCSO Resource Center and Internet Resource Guide (NUSIRG) 
by Anonymous FfP 
The Whole Internet User's Guide & Nov. 92 5 7 3 review of Ed Krol's book about the Internet 
Catalog: A Review 
VAX (VMS) Systems 
Title Issue Date Vol. No. Pg. Com me nts/Descri ptio n 
Some New and Little-known Phacts May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
VMD 
Title Issue Date Vol. No. Pg. Comments/Description 
VM POP Brings VMD Mail to the July-Sept. 92 5 5 3 announcement of the implementation of a 
Desktop POP mail server on the IBM mainframe 
VMD 
X Window System 
Title Issue Date Vol. No. Pg. Com me nts/Descri ptl on 
Some New and Little-known Phacts · May-June 92 5 4 1 discussion policies and procedures related 
about Ph, the CCSO Nameserver to the ph database; review of ph client 
software for the Mac, NeXT, PC, Unix, VAX 
(VMS), and X Windows 
jCompu~g~ 
· --Commumcations 
i... Services Office 
11200CL 
Campus MC 256 
1304 W. Springfield Ave. 
Urbana, IL 61801 
GIF'T & EXCHANGE DIV 
MAIN LIBf<AF~Y 
f'OOM 3i4 
CAMPUf:> 
l"iC-!522 
::.Ah8tit ::uruc:fi~t · ·· ·.::.:· ·-·::::··.·. · ·· .. ···· ··· ·.· · ·.· · · · · ·· · ·.·· · ·. ·· ·.· · ~t;:,;sbffi!{!#@~Mit.?d~~j~~~l.=i~~=~~~~=zd!~f:~~::~=:: . 
·· peift'of'(!JUCrietjor J1cjii;.proftt'j)ulpc)ses is grcinted, provCdedfuli acknowledgement ofthe source is given. · Feel .free to reach 
us 'vtiieiectfoh{Ciriatf:(tiwcnet®tiiuc.edti); : dmij:nis or U.S. mail (UIUCnet, Computing seroices OJjlce, 1120 Digital Computer · 
· : I..iilX)riitOry.MC:2.56~'1304· w. ·sp1irlgfleldAve., Urbana, IL 61801)or by phone at (217) 244-0681. For afree subscriptiOn, 
JU#( Sf?nd as'yauf'narile' aijd(preferdbly cam[Jus)ciddfess; be sure''t6include your departmentofiriatlccidliifyou ·send a' 
: cciirtpf4: acldfe~s~ . · · · · · 
Extracting Information from Ph 
Using the ''Type'' Field Specifier 
(continued from page 3) 
syntax: ph type=weather citycode conditions 
example: ph type=weather cmi conditions ~ 
In addition to current weather condition information, ph can also 
display radar summaries, special weather announcements, and 36 
hour as well as extended forecast information. These services are 
largely limited to Illinois or specific cities listed on page 3. The 
following examples will yield the results listed in the right-hand 
column: 
Example 
ph type=weather radar 
ph type=weather forecast 
ph type=weather special 
Result 
St. Louis and Marseilles 
radar summaries 
36 hour and extended 
forecast for Illinois 
Special weather adviso-
ries from the National 
Weather Service in 
Springfield and Peoria 
ph type=weather illinois conditions Tabular report of condi-
tions throughout the state 
To extract University Timetable information from 
ph (The timetable information in ph can be searched by course 
number or by significant words likely to be found in the course's 
title. Additionally it is possible to conduct a search on the spring, 
summer, and fall timetables simultaneously or specify the semes-
ter for the query. Set the type field specifier to timetable in order 
to search all timetables or to fall, spring, or summer to search a 
specific timetable): 
syntax ph type=timetable, fall, spring, or summer coursenwnber 
ph type=timetable, fall, spring, or summer wordl [ word2 
wordS' ... ] 
examples: ph type=timetable cs121 
ph type=fall introduction french literature 
ph type=summer "music*" (using the wildcard 
metacharacter "*" displays all courses with music in 
their course number or title. Note: Some ph clients 
require that character strings containing metacharacters 
be surrounded by quotation marks.) 
Broadening and Narrowing Searches and Ph Out-
put. There are many other methods for broadening or narrowing 
the scope of a ph search and controlling what information is 
actually displayed to the screen. For information on how to take 
advantage of these features, consult the written documentation 
and ph's online help facility. 0 
-Lynn Ward 
